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“Now go, write it before them in a table, and note it in a 
book, that it may be for the time to come for ever and ever.” 


Isatan 30:8 


PREFACE TO THE THIRD EDITION. 


Rapip advance in the field of human nutrition has expanded the 
need for comparative data covering both a wide variety of foods 
and a considerable list of specific food factors. Such data, although 
far from complete, already reach staggering proportions and inter- 
pretation thereof becomes more complex with increasing compre- 
hension of the numerous chemical agents responsible for growth and 
maintenance of normal health. 

The tables presented in this book and accompanying comments 
are designed to aid those interested in nutrition in evaluating food 
from as many angles as possible. The rédle of food in home, school, 
hospital or other institution is being stressed as never before. Read- 
ily accessible data are desirable from both the practical and academic 
standpoint. 

To modernize the third edition of this volume, considerable re- 
arrangement was undertaken so as to emphasize changing points 
of view. This has necessitated a completely different approach from 
that of classical biochemistry. Full understanding of the altered 
perspective is essential to the best use of the various tables. New 
chapters, then, have been added and old ones removed. The vitamin 
section has undergone extensive enlargement and review. Careful 
consideration is also given to the effect of processing upon nutritive 
values. 

The question of goitrogenic foods is introduced and the mineral 
section is further enhanced by sodium and potassium analyses on 
approximately 500 foods and 150 municipal water supplies, as 
determined by the flame photometer. Appreciation is expressed to 
Dr. Charles E. Bills and his associates for permission to use these 
figures. 

Credit also is due to Miss Elizabeth F. Carr, Archibald Church 
Library, Northwestern University, for noteworthy aid in literature 
perusal and to Miss Frances E. Glaeser and her staff at the Los 
Angeles County Medical Library for placing their facilities at the 
disposal of the author. 


M.R.M. 


Los ANGELES 
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PREFACE TO THE FIRST EDITION. 


Tue material contained within these covers, it seems to the author 
and his associates, will fill an hiatus in the armamentarium of all 
those interested in nutrition. 

Many years have elapsed since the publication of Bulletin 28 of 
the Department of Agriculture containing that epochal work of 
Atwater and Bryant which has become a source for all studies and 
treatises on nutrition in the western world. A study of the various 
food analytical tables published since then reveals that little, or no 
original investigation has been done and that they are merely 
readaptations, often inaccurate, of this early work. 

Notwithstanding the ever-increasing use by the public of canned 
and packaged foods, very little dietetic recognition has been given 
to these products, and their analyses heretofore have been available 
only through contact with the manufacturers. Their use has 
become so general that it is impractical and archaic to insist solely 
upon fresh and non-commercial products. 

It would seem necessary to have available the analyses of these 
products, in addition to those of common foods in order to prescribe 
a proper dietary. This volume is, therefore, offered to meet this 
requirement. 

The material presented herein is the result of the intensive 
efforts of a large staff of assistants and other investigators who have 
thoroughly searched international records in order to correlate and 
evaluate present available international data. Where such data 
on common foods were lacking, original analyses were made and the 
results embodied. 

Analyses of internationally recognized commercial products have 
been obtained from the respective manufacturers. 

All of this has consumed considerable time, labor and expense, 
and was made possible, in part, through the generosity of the Life 
Extension Institute and through a gift from William A. Schutz and 
family in memory of Hazel V. Mitchell. 

This material has been assembled under the direction of the 
author, with the invaluable assistance of Marjorie R. Mattice, 
Assistant Professor of Biochemistry of the New York Post-Graduate 
Medical School, Columbia University. Miss Mattice is principally 
responsible for the assembling, checking, correlating and correcting 
of the various data and for the many original analyses. 


M. A. Brinces. 


New York Ciry. 
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FOOD AND BEVERAGE ANALYSES. 


INTRODUCTION. 


ATTENTION is focussed as never before upon the needs of the 
human body to the end that abundant health may be realized by 
the masses. The foundations of nutritional science have been 
securely laid by innumerable investigators and the application of 
that knowledge is now possible. The daily requisites of the various 
food factors can be estimated with more or less certainty, thus 
providing a crude yardstick whereby the nutritional status of an 
individual may be ascertained. The tables provided in this book 
are intended to aid in analyzing any diet and compounding one 
more suitable when indicated. 

It should be recognized, of course, that no two samples of the 
same foodstuff are necessarily identical in composition. It is not 
permissible, therefore, to list all the food consumed in a day, to 
set down against each item the “elements” therein as found in the 
appended tables, and to arrive at a total with the accuracy of a 
banker’s ledger. The sum is a relative value which merely indicates 
the approximate intake. These approximations may vary con- 
siderably from reality, especially where it is necessary to employ 
analyses of raw products for estimating their composition when 
cooked. 

Since many variables alter the precise requirement to a measur- 
able degree, any general statement can hope to attain accuracy 
only if it can be assumed that average normal conditions exist. 


ESTIMATED AVERAGE NORMAL DAILY 
REQUIREMENT OF FOOD FACTORS 


Carbohydrates 
Adults: 350-450 g. 
Fiber 
Adults: min. 100 mg. per kilo 
Proteins 
Growing children: 2-4 g. per kilo 
Adults: 1 g. per kilo 
Fats 
Infants: 4 g. per kilo 
Children: 3 g. per kilo as 
Adults: 50 g. on 2500—Calorie diet 


100 g. on 3000-Calorie diet 
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Calcium 
Children: 
Adults: 


Phosphorus 
Children: 
Adults: 


Magnesium 


Children, preschool: 


Adult: 


Iron 


Children, preschool: 


school: 


Adults: 


Copper 


Children: 
Adults: 


Manganese 
Children: 


Chlorides 
Adults: 


Sulfur 
Adults: 


Iodine 


Children: 
Adolescents: 
Adults: 


Pregnant or lactating: 


Vitamin A 
Infants: 
Children: 
Adults: 


Thiamine, Vitamin B, 
Infants: 
Growing children: 


Adults: 


Riboflavin, Vitamin B, 
Infants: 
Children: 
Adults, men: 
Women: 


INTRODUCTION 


1.0-1.4 g. 
1.0 g. 


Equal to calcium 
1.5 times calcium 


=“ 


11-19 mg. per kilo 
(.14-0.67 (aver. 0.34) g. 


6-8 mg. 
10-15 mg. 
12 mg. 


0.05 mg. per kilo 
1-2 mg. 


0.2-0.3 mg. per kilo 


min. 2 g. NaCl 
aver. 10 g. NaCl 


0.5-2.8 (aver. 1.3) g. 


0.002-0.004 mg. per kilo 
upper values 

0.15-0.30 mg. 

upper values 


1500 1.U. 
2000-6000 1.U. 
5000 1.U. 


0.4 mg. 
0.6-1.7 mg. 
1.0-2.0 mg. 


0.6 mg. 
0.9-2.5 mg. 
1.8 mg. 
1.5 mg. 


Nicotinic Acid 
Infants: 
Children, preschool; 
School: 
Adults, men: 
Women: 


Ascorbic Acid, Vitamin C 
Infants: 
Children: 
Adults, men: 
Women: 


Vitamin D 
Infants: 
Children: 
Adults: 
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4 mg. 
6-8 mg. 
10-17 mg. 
12-18 mg. 
10-15 mg. 


30 mg. 
35-100 mg. 
75 mg. 
70 mg. 


400 U.S.P. units* 
400 U.S.P. units* 
unknown 


Caloric requirements are considered elsewhere, p: 18. 


* Plus ample calcium and phosphorus. 


Normal Requirements. — In addition to the foregoing arrangement 
the tabulation of the National Research Council follows. This 
nutritional standard has come to be known as the ‘“ Yardstick.”’ 
It should be stressed that this features desirable, not minimum, 
levels and represents the considered opinion of American experts. 
Divergent opinions exist and further experimental study will lead to 


periodic revision. 
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ADEQUATE LOW-COST DIETS. 


Booher (Jour. Am. Med. Assn., 114, 548, 1940) presents tabulated 
data showing the allowance of major food groups which will provide 
the nutritive essentials for persons at different age levels for a period 
of one year at a relatively low cost. Assuming the family to consist 
of “one moderately active man, one moderately active woman, a 
five-year-old daughter and an eight-year-old son, this family’s food 
requirements could be adequately met by weekly supplies of the 
kinds and quantities of foods (shown separately for each member of 
the family) indicated in Table 2. These weekly allowances of 
food provide for the approximate daily intake of calories, protein, 
fat and carbohydrate as well as certain minerals and vitamins in 
the quantities shown in Table 3. 


TasLe 2.—A Good Low-Cost Diet: Approximate Quantities Needed 
for One Week for Specified Individuals. * 


Moder- Moder- 


ately ately 
active active Boy Girl 
Unit of man, woman, S8years, 5 years, 
measure. quantity. quantity. quantity. quantity. 
Flour, cerealf . . . . . +. # Pound 4} 3 22 2 
Milk (or its equivalent) . . . Quart 34 34 5 7 
Potatoes, sweet potatoes . . . Pound 3 22 24 2 
Dried legumes, nuts . . . . Ounce 6 4 3 2 
Tomatoes, citrus fruits . . . Pound 1} 1} 1} 1} 
Leafy, green and yellow vegetables Pound a 34 34 24 
Dried iriits se ole ee eoond } } t 4 
Other vegetables and fruits . . Pound 2 12 1} 2 
Butter . . . . . « . »s Ounce 6 6 6 4 
Other fats . . . . . . . Ounce 10 6 1 2% 
Sugars fe 2s, so 2 ©... “Pound 1} 1 + 2 
Lean meat, poultry, fish . . . Pound 24 1? 1} 3 
Eggs. . . Number 3 4 5 5 


* Based on the Yearbook of Agriculture, 1939, page 338. 
+ Count as 1 pound of flour each 1} pounds of bread purchased. 


TaBie 3.—A Good Low-Cost Diet: Approximate Nutritive Values Daily 
for Specified Individuals.* 


M ee Moder- 


; ately ately 

Unit of active active Boy, Girl, 

measure. man. woman. 8 years. 5 years. 
Food energy value. . . Calories 3070 2510 2130 1750 
Protein. . . . . . Grams 95 78 76 66 
Fats. 2°. 2 ~ ame Ley 94 82 68 
Carbohydrates - . . . Grams 409 338 271 214 
Calcium. .... , Grams 0.92 0.88 1.10 1.36 
Phosphorus. . . . . Grams 1.54 1.33 1.42 1.40 
leu, 3 G'S Sarads 15.4 19.3 12.: 9.4 
Vitamin ADs hs ee eee its unitst 9000 9600 9500 7700 
\ itamin Be . oak we ee unitst 610 530 500 440 
Ascorbic acid - . . . Milligrams 80 80 70 60 
Riboflavin: '.. <2). Shermanunits 720 660 730 800 


* Adapted from Yearbook of Agriculture, 1939, page 338. 
Tt International units. 
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CHAPTER 1. 
CALORIC REQUIREMENTS. 


The nutritional demands of the body vary with the age, sex, 
height and weight of the individual and with the sum total of 
activity during the twenty-four hours. The variations of age are 
most significant during the growing periods of childhood and youth, 
and require greater recognition than in the more mature years. 

Quoting from Sherman, in his third edition of Chemistry of Food 
nad Nutrition, “The calories per hour, per pound and per kilogram 
can be most readily determined from the following table: 


Calories per hour 


a 
Per 70 Per Per 

Form of activity. kilograms.* kilogram. pound. 
Sleepingee-s Be. eee act Ae A ee ee ee 65 0.93 0.43 
Awake lvitiiatill eek ee ee ee Ff h 10 0.50 
Sitting atcresty,. “= 8. =. ee ee eee 100 1.43 0.65 
Reading aloud en OS GR, vps EK AIsS 1.50 0.69 
Standingrelaxed . . . .... . , 105 1.50 0.69 
iandise wile eee) eee eee nT 1 1.59 0.72 
Standing at attention Ae Fe, ae ee ok et 1.63 0.74 
Knitting (23 stitches per min. on sweater) A lalla} 1.66 0.75 
Dressing and undressing. . . . . .,. . 118 1.69 0.76 
Singing Se ge ae OI ep os pl 1.74 0.79 
TEALLOTII OG. oe 1) age Be ee 7, ee ee | oo 1.93 0.88 
Typewriting rapidly... .. . . =~, 4140 2.00 0.91 
Ironing (with 5-pound iron) ic ae ee LA 2.06 0.93 
Dishwashing (plates, bowls, cups and saucers) 144 2.06 0.93 
Sweeping bare floor (38 strokes per minute) . 169 2.41 1.09 
Bookbinding) ..- 6,9 74 Ok a OS a eee 2.43 1.10 
“Light exercise” . . . . . . . . . #170 2.43 1.10 
Shoemaking: 4. .: pup ge) eos RD 2.57 117 
Walking slowly (2.6 miles per hour) . . . 200 2.86 1,20 
Carpentry, metal working, industrial painting 240 3.43 1.56 
“‘ Active exercise”’ tos, eee oe ete ee OU) 4.14 1.88 
Walking moderately fast (3.75 miles per hour) 300 4.28 1.95 
Btoneworkingw. (007 boos. Ge ee 400 5.71 2.60 
“Severe exercise”’ eer or ee rn eo Ny 6.43 2.92 
bawing woud ooo hie) a ree ee 480 6.86 3.12 
Swine See es ae - 600 714 3.25 
Running (5.3 miles per hour) . . , . . 570 8.14 3.70 
“Very severe exercise” . . . . . . . 600 8.57 3.90 
Walking very fast (5.3 miles per hour) As Be 9.28 4.22 


* Average man (150 pounds). 


Thus a specific diet regimen may be outlined for individuals 
or for a group of individuals, based on the various activities in 
which they indulge during an average twenty-four hour period. 
The sum of the number of calories per pound required in the various 
activities of the day will determine the proper caloric maintenance 
intake. 

Having established the number of calories required for mainte- 
nance or for the increase or decrease in poundage, a proper balance 

(18) 
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of the various elements must be determined and a diet following 
these principles prescribed. 
The average infant requires the following: 





1. Basal metabolism (at rest) . . . . . 55 Cal. per kilo (25 Cal. per lb.) 
2. Allowance for milk diet. . . . . . 10 Cal. per kilo ( 4.5 Cal. per lb.) 
3. Allowance for activity . . . . . . 25 Cal. per kilo (11 Cal. per lb.) 
4. Allowance for growth . . . . . . 15 Cal. per kilo ( 7 Cal. per lb.) 
5. Allowance for food not utilized . . . 10 Cal. per kilo ( 4.5 Cal. per lb.) 
WOU ele ees ee fs ek oe AIG Call per kilo (62 Cal. per Ib} 


(From Saxl, N. T.: Pediatric Dietetics, Philadelphia, Lea & Febiger, 1937.) 


TaBLe 5.—Estimated Total Caloric Requirements for Children 





of Different Ages.* 
Minimal. 
Basal plus 50 per cent. Maximum, 
Boys, Girls, Boys, Girls, 

Age, years. Calories. Calories. Calories. Calories. 
1 900 900 900 900 
2 975 960 1,200 1,200 
3 1,050 1,040 1,300 1,300 
4 1,100 1,050 1,400 1,400 
5 1,200 1,125 1,500 1,500 
6 1,275 1,200 1,700 1,600 
6 1,350 1,275 2,000 1,800 
8 1,425 1,325 2,500 2,000 
9 1,500 1,375 2,600 2,300 
Th ae nine By 1,425 2,800 2,400 
Pipes eters?” 4-5. 4 4.600 1,500 3,000 2,600 
Pie a se 4 21,120 1,560 3,250 2,900 
Sitect eats, - 4s. (1,800 1,610 3,500 3,200 
jo) AN ae me 25 1,650 3,750 3,400 
foes Go for. 3. 2,000 1,680 4,000 3,600 


* Talbot, F. B.: The Internal Secretory System and Metabolism, New 
York and London, D. Appleton & Co., 1928. 


Weight Specifications.—The ideal weight for different age and 
sex groups is presented in the following tables. In attaining any 
average there will always be divergence above and below the ac- 
cepted norm. There is no justification for an individual who is 5 to 
10 per cent above average weight struggling to reach the lower level 
when the body consistently attempts to gain a higher, fixed point. 
Too little is known about constitutional factors which exercise con- 
trol over body weight. Attention is directed to a footnote on page 
15 which reads: The proper calorie allowance is that which over an 
extended period will maintain body weight or rate of growth at the 
level most conducive to well-being. 

The Width-Weight Tables shown later (p. 25-34) have much to 
recommend their use to the profession, leaving tables 6-9 to the 
laymen. 


(20) 

























































































WEIGHT SPECIFICATIONS 21 
TABLE 6.—Height, Weight and Age.—Boys. 
Average Average Average Average 
height, weight, height, weight 
\ inches. pounds, inches. pounds. 
Under 1 month 2134 94 8 mos., under 9. 272. 19 
! mo., under 2 22 10; 9 mos., under 10. 28} 19% 
2 mos., under 3 234 12} 10 mos., under 11. 28% 203 
3 mos., under 4 243 143 11 mos., under 12. ° 29 202 
4 mos., under 5 253 153 l year. 294 21% 
5 mos., under 6 263 164 2 years 33$ 26% 
6 mos., under 7 262 17} 3 years 36% 30% 
7 mos., under 8 273 18} 4 years 38 34 
Height, 5 6 7 8 9 10 11 12 13 14 
inches, years.) years. | years | years. | years. | years. | years. years.) years. | years, 
38 34 | 34 | 
39 35 35 | 
40 36 36 
41 38 38 38 
42 39 39 39 39 
43 41 41 41 41 
44 44 44 44 44 
45 46 46 46 46 46 
46 47 48 48 48 48 
47 49 50 50 50 50 50 
48 Ke 52 53 53 53 53 
49 55 55 55 55 55 55 
50 57 58 58 58 58 58 58 
51 AS. 61 61 61 61 61 61 
52 63 64 64 64 64 64 64 
53 66 67 67 67 67 68 68 
54 70 70 70 70 71 71 72 
55 72 72 73 73 74 74 74 
56 75 76 77 (us V7 78 78 
57 re 79 80 81 81 82 83 
58 83 84 84 85 85 86 
59 87 88 89 89 90 
60 91 92 92 93 94 
61 95 96 97 99 
62 100 | 101 102 103 
63 105 106 107 108 
64 109 111 113 
65 oy 114 ska keg 118 
66 ae 119 122 
67 es 124 128 
68 a ae 134 
69 ah ie 137 
70 ao 143 
1 a 148 

















* As prepared by Bird T. Baldwin and Thomas D. Wood, and accepted by The 
American Medical Association. 
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TaBLe 7.—Height, Weight and Age.—Girls. 





















































































































































y y r Average Average 
ever peberg height, weight, 
inches. pounds. inches. pounds. 

Under 1 month. 20; 8} 8 mos., under 9 274 172 
1 mo., under 2 . 21% 10% 9 mos., under 10. 27% 18} 
2 mos., under 3 234 113 10 mos., under 11 . 284 19 
3 mos., under 4 24 13 11 mos>, under 12 . 284 193 
4 mos., under 5 245 14} 1 year. 28% 20 
5 mos., under 6 254 15? 2 years 334 254 
6 mos., under 7 264 16} 3 years 364 294 
7 mos., under 8 262 17} 4 years 38 33 
Height, 5 6 7 8 | ) 10 il 12 13 14 
inches. years.| years.| years. | years. | years. | years. | years. | years. | years. | years. 
38 33 33 

39 34 34 

40 36 36 36 

41 ob 37 37 

42 39 a 39 

43 41 41 41 41 ; 

44 42 42 42 42 

45 45 45 45 45 45 

46 47 47 47 48 48 

47 49 50 50 50 50 50 

48 ; 52 52 52 52 53 53 

49 54 54 55 55 56 56 

50 56 56 57 58 59 61 62° 

51 : 59 60 61 61 63 65 

52 63 64 64 64 65 67 

53 66 67 67 68 68 69 

54 a 69 70 70 71 vi 

55 72 74 74 74 75 

56 : 76 78 78 79 

57 : 80 82 82 82 

58 : 84 | 86 | 86 

59 be de ae ~ 87 90 90 

60 91 | 95 | 95 

os 99 | 100 

res 104 | 105 

ar 110 

64 = 4 te ae | es 

= 118 

66 j 

67 : _ | -. 

70 | 

71 























* As prepared 


American Medical Association. 





by Bird T. Baldwin and Thomas D. Wood, and accepted by The 
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TaBLE 8.—Average Weights of Men With Clothes. 


A 2 ee eo ees a ga en eet me ee 

Age. SE ee eS 8 sat 9 10" 11" 6" at 2a? a”. 
15 . 107 109 112 115 118 122 126 130 134 138 142 147 152 157 162 167 172 177 
16. . «109 ssid 117 120 124 128 132 136 140 144 149 154 159 164 169 174 179 
17. . ‘lil 113 116 119 122 126 130 134 138 142 146 151 156 161 166 171 176 181 
18. . 113 115 118 121 124 128 132 136 140 144 148 153 158 163 168 173 178 183 
19. . . M5 117 120 123 126 130 134 138 142 146 150 155 160 165 170 175 180 185 
20. . . 17 119 122 125 128 132 136 140 144 148 152 156 161 166 171 176 181 186 
21. . - M8 120 123 126 130 134 138 141 145 149 153 157 162 167 172 177 182 187 
22. . . 119 121 124 127 131 135 139 142 146 150 154 158 163 168 173 178 183 188 
23. . . 120 122 125 128 132 136 140 143 147 151 155 159 164 169 175 180 185 190 
24. . . 121 123 126 129 133 137 141 144 148 152 156 160 165 171 177 182 187 192 
25. . . 122 124 126 129 133 137 141 145 149 153 157 162 167 173 179 184 189 194 
26. . . 123 125 127 130 134 138 142 146 150 154 158 163 163 174 180 186 191 196 
27. . . 124 126 128 131 134 138 142 146 150 154 158 163 169 175 181 187 192 197 
28. . . 125 127 129 132 135 139 148 147 151 155 159 164 170 176 182 188 193 198 
29. . . 126 128 130 133 136 140 144 148 152 156 160 165 171 177 183 189 194 199 

' 

30. . 126 128 130 133 136 140 144 148 152 156 161 166 172 178 184 190 196 201 
31. . . 127 129 131 134 137 141 145 149 153 157 162 167 173 179 185 191 197 202 
32. . . 127 129 131 134 137 141 145 149 154 158 163 168 174 180 186 192 198 203 
33. . . 127 129 131 134 137 141 145 149 154 159 164 169 175 181 187 193 199 204 
34. . . 128 130 132 135 138 142 146 150 155 160 165 170 176 182 188 194 200 206 
35. . . 128 130 132 135 138 142 146 150 155 160 165 170 176 182 189 195 201 207 
36. . . 129 131 133 136 139 143 147 151 156 161 166 171 177 183 190 196 202 208 
37. . . 129 131 133 136 140 144 148 152 157 162 167 172 178 184 191 197 203 209 
38. . . 130 132 134 137 140 144 148 152 157 162 167 173 179 185 192 198 204 210 
39. . . 130 132 134 137 140 144 148 152 157 162 167 173 179 185 192 199 205 211 
4u. . . 131 133 135 138 141 145 149 153 158 163 168 174 180 186 193 200 206 212 
41. . . 131 133 135 138 141 145 149 153 158 163 168 174 180 186 193 200 207 213 
42. . . 132 134 136 139 142 146 150 154 159 164 169 175 181 187 194 201 208 214 
43. . . 132 134 136 139 142 146 150 154 159 164 169 175 181 187 194 201 208 214 
44. . . 133 135 137 140 143 147 151 155 160 165 170 176 182 188 195 202 209 215 
45. . . 135 135 137 140 143 147 151 155 160 165 170 176 182 188 195 202 209 215 
46. . . 134 136 138 141 144 148 152 156 161 166 171 177 183 189 196 203 210 216 
47. . . 134 136 138 141 144 148 152 156 161 166 171 177 183 190 197 204 211 217 
48. . . 134 136 138 141 144 148 152 156 161 166 171 177 183 190 197 204 211 217 
49. . . 134 136 133 141 144 148 152 156 161 166 171 177 183 190 197 204 211 217 
. . 134 136 138 141 144 148 152 156 161 166 171 177 183 190 197 204 211 217 

b1. . | 4135 137 130 142 145 149 153 157 162 167 172 173 184 191 198 205 212 218 
52. . . 135 137 139 142 145 149 153 157 162 167 172 178 184 191 198 205 212 218 
53. . . 135 137 139 142 145 149 153 157 162 167 172 178 184 191 198 205 212 218 
54. . . 135 137 139 142 145 149 153 158 163 168 173 178 184 191 198 205 212 219 


55and over 135 137 139 142 145 149 153 158 163 168 173. 178 184 191 198 205 212 219 


Actuarial Society of America, ‘Medical Impairment Study,” 1929. ; 
Nore.—Deduct 1 inch for shoes and 8 pounds for clothes to determine nude weight. 
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Tape 9,—Average Weights of Women With Clothes. 


24 
4’ 4’ 4’ 

Age. Re 9 10" 
te @.) ey pee 108 108. 105 
1G = . . 102 104 106 
Eee ee re 0a 108 OOF 
sw . . . . 104 106 108 
9702 es 100 9100 109 
20) ee LUG 408 110 
20 & ee lOT e108 LIT 
rh Meee te Dy a Ble i eg bh 
S58 eee ee los 10 Lis 
SAP ees eee kl es 
O58 ee ee ee Oe LL es 
26:-40.5 (5 + 110) Te 14 
27 Gow ae 100) 1 Ae 
23 2 eee ba eee Lee 115 
Oe oe. fee pe a Lb 
SOs a cee Lie STG: 
5D Ae ee a es ba ly g 
Bae 2s, es | Lalo ie 
Sa cee See LOS 
SE ue Lie” Lee 18 
S00 6. eee oo PLO ATT 
a>. 4 » LI6> 1184120 
Sim ee ee Pk Gs LIB 20 
So: eee ee he ln Lol 
So ee en LES? 10 22 
AOC Se 1D (lat 9 198 
40 of 6 sewn, 120). 999 “194 
a2 ee So: 120 120 Ae 
Ae fs be eee oe oes 
44 ee Late Pe 138 
£OW vais, aloes lad" 136 
a6 Pee os, 128 19h 137 
at Pe fee e1So) 125 197 
Se sr hee re loe 120 428 
A925 ce 2. 124) 126188 
SOT ew es Sh 187 a9 
fe ee ae di | 
Sa Beas aaa Leo~ 127 190 
BS srt a 1808 127 DIOS 
Gf Sw & 68 TS 187 190 
55 and over . 125 127 129 


Actuarial Society of America, “ Medical Impairment Study,” 1929. 
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121 
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125 
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129 
130 
139 


131 
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131 
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131 
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133 


138 


141 


125 


127 
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128 
129 
130 
130 


131 
132 
132 
133 
134 


134 
135 
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138 


138 
139 
139 
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141 
142 
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143 


144 
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144 


144 


148 


152 
152 
152 
152 


153 


153 


5’ 
7 
130 
132 
133 
134 
135 


163 


Note,— Deduct 1 finches for shoes and 4 pounds for clothes to determine nude weight. 
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WIDTH-WEIGHT TABLES.* 


CHILDREN 1 To 16 YEArRs—Aputts 17 To 24 Years. 


The publishing of the Width-Weight Tables by H. B. Pryor 
(1936), is felt by the author of this volume to offer the profession 
one of the most intelligent tables procurable for the establishing 
of a proper concept of expected weight. 

Quoting from Pryor, “ Many investigators have shown, however, 
that ‘normal’ weight, as determined by the generally accepted 
standards of average weight for sex, height and age, fails to give 
adequate information concerning individual nutritional status. 

Many children and young adults who impress the exam- 
iner as being properly nourished appear considerably underweight 
or overweight when judged by height-weight-age standards. 

“Determination of appropriate body weight as an index of nutri- 
tion should take into account not only the factors of sex, height, 
and age but also the nature of the bony framework and the body 
structure. The individual with large skeletal structure tends to 
be broad and to have heavy muscle tissues (to support the heavy 
frame), while the individual with a small skeleton tends to be 
slender and to have light muscle structure. 

“. . Following a study of various body measurements which 
might be used in indices of body build, the bi-iliac diameter or 
width of the pelvic crest was selected as the most important and 
least variable measurement of body width. This measurement is 
not variable with posture or respiration, and, since the landmarks 
are definite, it requires no special measuring technique. 

“The bi-iliac diameter is best measured from the front with 
straight-arm sliding calipers pressed firmly against the widest flare 
of the iliac crest. This measurement when divided by the standing 
height times 1000 yields the width-length index which expresses 
width of the body in percentage of standing height or relative width. 

“The relationship between relative width of the body (as meas- 
ured by the width-length index) and body weight was found by 
mathematical analysis of measurements on 10,000 children and 
young adults. Data on each person were plotted with unit devia- 
tion from the mean width-length index for age and sex as abscissa. 
Correlations between relative width and weight were found to be 
different for the various age groups. For the age range 17 to 24 years 
the correlations and standard deviations were as follows: 


Men. Women. 
y = +.343 += .032 y = +.415 = .037 
oy = 15.392 a, = 16.616 
gg = 71.526 go, = 8.213 


* This material has been reprinted with the generous consent of the author 
Helen B. Pryor, M.D. and the publisher, Stanford University Press, Stanford Uni- 
versity, California. 
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. oO . 
The regression formula y = (r= x was applied to express 
0 


weight deviation in terms of width deviation. When x = the unit 
deviation from mean width-length index for the age-sex group, 
y =deviation from mean weight in pounds for height and age referred 
to the medico-actuarial tables, and y=the coefficient of correlation 
between x and y, the values of y are .70, for men and .84, for women. 

“For ages 6 to 16 years the regression formula applied to data 
for each age-sex group separately showed the value of y to vary 
with age. The width-length index becomes relatively less variable 
compared with weight in younger children. 

“Width-weight tables were constructed from this data in such 
a way as to offer a range of seven normal weights for each height 
and age depending upon the width of the iliac crest. In the tables 
here provided, the average width of the iliac crest for each age 
level is shown above the central one of the columns of figures 
which represent average weight for average height. The central 
column of figures represents the medico-actuarial table of average 
weights for age and height. Starting from this central column in 
each case, the three columns to the right represent, respectively, 
5, 7, and 10 per cent heavier than the central column, while those 
to the left represent, respectively, 5, 7 and 10 per cent lighter than 
the central column. The bicristal diameters heading the various 
columns were found by applying the regression formula factors. 

“For ages 6 to 16 years, the central column represents the Bald- 
win-Wood average weights for age and height; and the columns 
(in order from it) on right side represent, respectively, 7, 10, and 
15 per cent lighter (left) and 7, 10, and 15 per cent heavier (right) 
than the average. Since there is greater variability in physical 
measurements in the period of rapid growth between 6 and 16 years 
than in the ages either above or below it, a wider range of width is 
included in the tables for these years.”’ 

It is recognized that the mathematics involved in the elaboration 
of Tables 10 to 13 is beyond the ready comprehension of the average 
nutritionist. This fact, however, need deter none from their use 
since such mathematical knowledge is not required for reading the 
tables. The data herewith presented is so practical as to render it 
well worth the inconvenience of the extra physical measurement. 
The use of these tables, naturally, is denied the average layman. 
This necessitates retention of the older type of table (Tables 6 to 9) 
for general purposes. It should be realized, however, that such 


weights are applicable only to those who approximate the standard 
average. 


Instructions. 


lhe width of the iliac crest is shown in both inches and centi- 
meters, since most instruments for measuring width are calibrated 
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in centimeters. For height, inches alone are shown, since height is 
usually measured thereby. Width measurements should be done 
next to the skin. This is usually possible without completely 
undressing the patient. The weights recorded are without clothes. 
For school weighing with clothes, allow | pound for heights 38 to 
40 inches and 2 pounds for heights above 40 inches. 

Children who are extremely tall or extremely short for their 
chronological ages should be referred to the tables where their 
heights fall in the middle of the range. For example, if a boy, aged 
seven years, is average height for age eleven, he often is found to 
be eleven years broad as well as eleven years tall. His develop- 
mental age is ahead of his chronological age. Judging an oversized 
or undersized child by standards for his developmental age does 
away with distortion at extremes of height within each age group. 


To Use Table. 


1. Take age of patient at nearest birthday. 

2. Take height at nearest inch. 

3. Measure with firm pressure the greatest width at the crest 
of the ilium, or bi-iliac diameter. 

4. In the proper age table, opposite the height measurement 
and under the bi-iliac diameter measurement, will be found 
the appropriate weight in pounds for a patient of this body 
build. (If a bi-iliac diameter measurement falls between 
two column headings, it is necessary to interpolate.) 

Jxample: A boy, aged 6 years, is 45 inches tall. His 
bi-iliac diameter is 16.4 em. Consequently the appropriate 
weight for his body build is 40 pounds. Whereas if the 
same boy had a bi-iliac diameter of 21.6 cm., he should 
weigh 49 pounds. 

Either sliding or spreading calipers may be used to 
measure the bi-iliac diameter. 


Height in inches 


Height in inches 


Height in inches 


Height in inches 


28 


33... 
34.. 
35.. 
36.. 
Sie 
38... 
39. .¢ 
40. .: 


37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 


6.1 


4.6 
11.8 


163 
17} 
18} 
193 
204 
213 
22 

24 


15.6 16.3 


283 
303 
314 
323 
344 
35 

.37 

383 
40} 


314 
323 
334 
35} 
36 

38 

393 
41} 


AGE SEVEN YEARS 
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WIDTH—WEIGHT SPECIFICATIONS 


Ages: One to Eight Years. 
Width of Iliac Crest in Inches and Centimeters 


AGE ONE YEAR 


48 51 5.4 
12.2 13.1 14.0 
17 18 19 
18 19 20 
19 20 21 
20 21 22 
21 22 23 
212 23 243 
222 24 25} 
242 26 273 


5.9 63 6.7 
14.9 16.0 17.1 
242 26 273 
252 27 283 
273 29 303 
293 31 323 
303 32 333 
314 33 343 
331 35 363 
344 36 373 
FIVE YEARS 
EBT 7.6 
16.8 18.1 19.4 
303 32 333 
323 34 353 
333 35 362 
344 36 373 
364 38 393 
37 39 41 

39 41 48 

403 43 453 
422 45 473 


5.7 63 6.7 7.6 8.5 
17.1 19.3 21.5 


14.5 


16.1 


39 
40 
41 


S) 
S& 
neh 


He CO CO GO GO 
m= © OO I or 


P/O Rol bol Role 


43 


Height in inches 


Height in inches 


Height in inches 


Height in inches 


30. 
31. 
32. 
33... 
34... 
35.. 
36.. 
SY 


AGE EIGHT YEARS 


AGE TWO YEARS 
49 51 53 5.7 61 6.3 
12.5 13.0 13.5 14.5 15.5 16.0 
19% 203 203 22 233 2332 
.20 214 212 23 244 243 
22% 23 233 25 263 263 
234 24 24% 26 274 273 
244 25 253 27 284 29 
26 262 273 29 304 31} 
27 272 28} 30 314 323 
283 293 303 32 333 344 
AGE FOUR YEARS 
5.8 61 63 6.75 7.2 7.4 
14.8 15.5 16.0 17.2 18.4 18.9 
..26 262 274 29 303 313 
..28 282 294 31 32} 333 
..282 292 303 32 332 344 
.292 303 313 33 34% 3654 
.31} 322 333 35 363 37 
32} 333 343 36 372 383 
342 353 363 38 393 403 
35 36 37 39 41 «42 
37 38 39 41 43 44 
AGE SIX YEARS 
5.5 61 65 7.3 81 8.5 
13.9 15.4 16.4 18.5 20.6 21.6 
.26 28 29 32 35 36 
.27. 29 30 33 36 37 
.28 30 31 34 87 3B 
30 32 33 36 39 40 
31. “33. 247 (87 Sap ees 
32 34 36 39 41 44 
385 387 38 42 46 47 
37 39 40 44 48 49 
38 41 42 46 650 651 
40 43 44 48 52 653 
42 44 46 50 54 56 
44 47 49 53 57 59 
46 49 51 55 59 61 


6.0 6.7 7.1 80 89 9.3 10.0 
15.3 17.0 18.0 20.3 22.6 23.6 25.3 


ek 


33 


Height in inches 


Height in inches 


Heightin nches 


AGE NINE YEARS 


WIDTH—WEIGHT SPECIFICATIONS 29 


WIDTH-WEIGHT FOR BOYS. 


Ages: Nine to Fourteen Years. 


Width of Iliac Crest in Inches and Centimeters 


65 71 7.5 83 91 9.5 10.1 
16.6 18.1 19.0 21.1 23.2 24.1 25.6 
37 39 40 44 48 49 51 
38 41 42 46 50 51 53 
40 43 44 48 52 53 56 
43 45 47 51 55 57 59 
44 47 49 53 57 59 62 
47 50 51 56 61 62 65 
49 52 54 59 64 66 69 
52 55 57 62 67 69 72 
54 58 60 65 70 72 76 
ae Gi. 62 68 73. 75. 70 
59 62 65 70 75 78 81 
.62 66 68 74 80 82 86 
65 69 71 77 83 85 89 
68 72 75 81 87 90 94 

AGE ELEVEN YEARS 

71 7.7 8.0 88 96 9.9 10.5 

18.1 19.5 20.4 22.3 24.2 25.1 26.5 
44 47 49 653 57 59 62 
..47 560 51 56 61 62 65 
49 52 54 59 64 66 69 
52 55 657 ° 62 67 69 72 
See bes 60 65 70 72 76 
[eee Oi} 663)«C«*“‘xS 78 75 79 
60 63 65 #j%v7l1 #77 #7 82 
_.63 67 69 +7 81 83 87 
66 70 73 79 85 88 92 
69 73 76 82 88 91 95 
72 77 79 86 93 95 100 

76 80 83 90 97 100 104 
78 83 86 93 100 103 108 
83 88 91 98 105 108 113 
_.87 92 95 103 111 114 119 

AGE THIRTEEN YEARS 

716 82 85 9.3 10.1 10.4 11.0 
19.2 20.7 21.6 23.6 25.6 26.5 28.0 

52 65 57 62 67 69 72 

55 459 «461 «66 «71 «73 «77 

58 61 64 69 74 «77 ~ 80 

60 64 66 72 78 80 84 

64 68 70 76 82 84 88 

67 71 74 80 86 89 93 

70 74 #77 «83 89 92 96 

9 78 80 87 94 96 101 

77 81 84 91 98 101 105 

80 85 88 95 102 105 110 

24 89 92 100 108 111 116 

9 94 97 #105 113 116 121 

92 98 101 109 117 120 126 

97 103 106 115 124 127 133 

99 105 108 117 126 129 135 
103 109 113 122 131 135 141 


Height in inches 


Height in inches 


Height in inches 


AGE TEN YEARS 


OS ese rh ee ke a ey po Fs: 
17.0 18.5 19.4 21.6 23.8 24.7 26.2 


--40 43 44 48 52 53 56 
.43 45 47 51 55 57 59 
.44 47 49 53 57 59 62 
.47 650 51 56 61 £62 65 
- 49 52 54 59 64 466 69 
wsoe 05. 57 62° "6% 69 72 
..54 58 60 65 70 72 76 
ros, 61 63 368 73 75 79 
OU Oda Oe Flee C00 eco 82 
..63 67 69 75 81 88 87 
7-00 0a (OP aio, eo. ee. 886 90 
00. ton 2G, 52) 58.5 «OL 95 
iut2 @6 8 85 92 94 98 
std @9 827 8996 99) 1038 


AGE TWELVE YEARS 


74 7.9 83 9.1 9.9 10.3 108 
18.8 20.2 21.1 23.1 25.1 26.0 27.4 


. 47 50 51 56 61 62 += 65 
49 52 54 59 64 66 = 69 
..62 55 «657060 O62 CBTSCDCS7D 
..55 BO: 61 66,» 71) 73:07 
. 58 61 64 69 74 77 80 
. .60 64 66 #72 78 80 84 
7703 67 69 76>. +8L (83> (87, 
. 66 ZO 278) 979.) +85 .. 88 82 
a 40 74 77 83 89 92 96 


sie 78 80 87 94 96 101 


2tG 80 83 90 97 100 104 
ah) 84 87 94 101 104 109 
. 83 88 92 99 106 110 115 
. .88 93 96 104 112 115 120 
. .90 96 99 107 115 118 124 
..95 100 104 112 120 124 129 


AGE FOURTEEN YEARS 


8.0 86 89 9.8 10.7 11.0 11.6 
20.3 21.8 22.7 24.9 27.1 28.0 29.5 


BOY 62°65. YO" 75° 78). 81 
.60 64 66 72 78 80 84 
. 64 68 70 76 82 84 88 
. 8° “f2> Je: “Sl 8h 90 484 
.71 #75 %78 84 90 93 97 
_%4 79 81 88 95 97 102 
77 82 85 92 99 102 107 
82 87 90 97 104 107 112 
.85 90 93 101 109 112 117 
89 95 98 106 114 117 128 
94 99 103 111 119 123 128 

98 104 107 116 125 128 134 


101 107 111 120 129 133 139 


106 113 117 126 135 139 146 
111 118 122 132 142 146 1538 
114 121 125 135 145 149 156 


_.119 126 131 141 151 156 163 
_.123 181 135 146 157 161 169 


Height in inches 


Height in inches 


Height in inches 


26. 
27. 
28. 
29. 
30. 
31. 
32. 
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WIDTH-WEIGHT FOR BOYS. 


Ages: Fifteen and Sixteen Years. 


Width of Iliac Crest in Inches and Centimeters 
AGE SIXTEEN YEARS 


AGE FIFTEEN YEARS 


8.2 8.7 9.1 10.0 10.9 11.3 
20.7 22.2 23.2 25.4 27.6 28.6 


. 66 70 72 78 84 86 
, 68 ‘72 75 81 87 —90 
72° 76. “78. “85. 92° 94 
_ 74 “7 “Sl °887 O62: —97 
. 78 83 86 93 100 103 
. 83 88 91 98 105 108 
. 86 91 94 102 110 113 
. 91 97 100 108 116 119 
. 95 101 105 113 121 125 
..100 106 109 118 127 130 
..104 110 114 123 132 136 
..108 115 118 128 138 141 
..111 118 122 132 142 146 
.-116 123 127 137 147 51 
..120 127 132 142 152 157 
..125 133 137 148 159 163 
..128 135 140 151 162 167 
..131 139 144 155 166 171 
..134 142 146 158 170 174 


11.8 
30.1 


90 

94 

98 
102 
108 
113 
118 
125 
131 
136 
142 
148 
153 
158 
164 
171 
174 
179 
182 


59.. 
60.. 
61.. 
62.. 
63.. 
64.. 
65. 
66. 
Gia 
68. 
69. 
70. 
tah 
72. 
73. 
74. 


Height in inches 


81 88 9.3 10.3 11.3 11.8 12.5 
20.6 22.5 23.6 26.2 28.8 29.9 31.1 


74 
79 
85 
89 
94 
97 
-101 
.106 
cali 
.114 
2419 
.121 
.126 
.129 
.134 
.137 


79 
84 
90 
94 
99 
103 
107 
113 
118 
121 
126 
128 
133 
137 
142 
145 


$1 
87 
93 
97 
103 
106 
1 iy 
117 
122 
125 
131 
132 
138 
142 
146 
150 


88 

94 
101 
105 
111 
115 
120 
126 
132 
135 
141 
143 
149 
153 
158 
162 


TasLe 11.—WIDTH-WEIGHT FOR GIRLS. 


Ages: One to Four Years. 


Width of Iliac Crest in Inches and Centimeters 


AGE ONE YEAR 


45 47 49 52 55 5.7 
11.5 12.0 12.4 13.3 14.2 14.6 


15 154 16 17 #18 18} 
e186 164. 17 48 4S aes 
17. 173 18 19 20 203 
18 184 19 20 21 21} 
19 193 20 21 22 2923 
.20 20} 21 22 23 23} 
.203 213 213 23 243 243 


AGE THREE YEARS 


53 56 58 62 66 6.8 
13.7 14.3 14.8 15.9 17.0 17.5 


.22$ 23 232 25 263 263 
..233 24 24% 26 274 273 
..244 25 25% 27 2834 29 

-26 26% 274 29 304 313 

27 «627% 283 8 314 32} 

28 28% 294 31 324 333 

.29% 30} 313 33 343 354 
.-30} 314 32} 34 352 36} 
--314 323 333 385 363 373 


30. 
31. 
32. 
33. 
34. 
35. 
36. 
Stan 


Height in inches 


Height in inches 
wo 
o 


4.9 
12.4 


19 
203 
21} 
224 


234 
25 
27 


28 


5.1 
13.0 


95 
101 
109 
113 
119 
124 
129 
135 
142 
145 
151 
154 
160 
164 
170 
174 


AGE TWO YEARS 


5.3 5.6 6.0 
13.4 14.4 15.4 
20 21 22 
212 23 243 
223 24 253 
232 25 263 
243 26 27} 
263 28 293 
284 30 31} 
29} 31 32} 
FOUR YEARS 
63 68 7.3 
16.1 17.3 18.5 
274 29 30} 
284 30 31} 
293 31 32} 
31} 33 343 
32} 34 353 
34} 36 373 
354 37 383 
37 «39s 4d 
88 40 42 


97 
104 
112 
116 
123 
127 
133 
139 
146 
149 
156 
158 
165 
169 
174 
179 


102 
109 
117 
121 
128 
133 
139 
146 
153 
156 
163 
165 
172 
177 
182 
187 


Height in inches 


Height n inches 


Height in inches 
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WIDTH-WEIGHT FOR GIRLS 


Ages: Five to Ten Years 


Width of Iliac Crest in Inches and Centimeters 


AGE FIVE YEARS 
6.0 62 64 69 74 76 78 
15.2 15.8 16.4 17.6 18.8 19.4 20.0 
..28 282 294 31 32} 333 34 
..28% 292 303 32 333 344 353 
..293 30} 313 33 343 354 363 
..30} 31} 323 34 353 3634 373 
..82} 334 344 36 373 383 393 
..33} 343 353 37 382 392 403 
wee ae oy 39° Al, 42° 43 
..37 38° 39 41 43 44 45 
_.B72 382 392 42 443 453 46} 
AGE SEVEN YEARS 
56 63 66 7.5 84 8.7 9.4 
14.3 15.9 16.8 19.0 21.2 22.1 23.7 
28 30 31 34 37 38 40 
299 31 32 35 38 39 41 
31 33 34 87 #40 41 43 
32 34 36 39 41 44 46 
33 35 37 40 43 45 47 
36 38 39 43 47 «48 ~=« 450 
37 40 41 45 49 50 53 
40 43 44 48 52 53 56 
42 44 46 50 54 56 58 
44 46 48 52 56 58 61 
45 48 50 54 58 60 63 
48 51 52 57 62 63 + 66 
51 54 56 61 66 68 71 
54 57 59 64 69 71 74 
AGE NINE YEARS 
65 71 7.55 83 91 9.5 101 
16.6 18.1 19.0 21.1 23.2 24.1 25.6 
36 38 39 43 47 «48 = 50 
‘38 $41 #42 #46 «50 51 54 
‘40 43 44 #48 «+52 53 56 
‘42 44 46 50 54 56 58 
‘44 47 #49 «+53 «+57 «59 «62 
‘47 50 51 56 61 62 65 
49 52 54 59 64 66 69 
‘52 65 57 62 67 69 72 
‘64 58 60 65 70 72 76 
57 61 63 68 73 75 79 
60 64 66 72 78 80 84 
62 66 68 74 80 82 86 
66 70 72 78 84 86 90 


Height in inches 


Height in inches 


Height in inches 


5.5 
13.9 


AGE SIX YEARS 


6.0 64 7.2 8.0 


15.3 16.2 18.3 20.4 21.3 22.8 


27 28 31 # £34 
28 29 32 35 
30 31 34 = 37 
31 32 35 38 
33 34 37 40 
34 35 39 41 
35 37 40 43 
38 39 43 47 
40 41 45 49 
43 44 48 62 
44 46 50 £54 
46 48 652 56 
48 50 54 £458 


AGE EIGHT YEARS 


dl 
8.4 8.9 
35-36 
36 = 3388 
38 40 
39 = 41 
41 43 
44 46 
45 47 
48 50 
50 = 53 
53-56 
56 58 
58 61 
60 = =63 


Ok Ay oy Or He = 0 esse: Jase: Bs fis OC) 
15.3 17.0 18.0 20.3 22.6 23.6 25.3 


AGE TEN YEARS 


72 17.7 80 87 9.4 


18.4 19.7 20.4 22.1 23.8 


48 52 


44 46 
45 47 
48 50 
51 53 
53-56 
56 = 558 
59 62 
61 63 
64 67 
69 72 
72 76 
74 78 
oe eee ou 
9.7 10.2 
24.5 25.8 
53 56 
57 59 
60 63 
63 «67 
66 69 
69 72 
73 (Ae 
75 79 
80 84 
84 88 
89 93 
91 95 
94 98 
99 103 


Height in inches 


Height in inches 


Height in inches 


32 


AGE ELEVEN YEARS 
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WIDTH-WEIGHT FOR GIRLS 


Ages: Eleven to Sixteen Years 


Width of Iliac Crest in Inches and Centimeters 


AGE TWELVE YEARS 
8.1 85 88 


7.77 82 85 9.1 
19.6 20.9 21.6 23.1 


48. .43 
49. .45 
50. .49 
51. .51 
52. .53 
53. .55 
54. .58 
55. .60 
56. .64 
57. .67 
58. .71 
59. .74 
60. .78 
61. .82 
62. .86 


47 
50 
54 
56 
58 
61 
64 
66 
70 
74 
78 
$1 
86 
90 
94 


51 
54 
59 
61 
63 
66 
69 
72 
76 
80 
84 
88 
93 
97 
102 


AGE THIRTEEN 


8.4 
21.3 


53.. 58 
54.. 60 
55.. 63 
56.. 66 
57.. 69 


AGE FIFTEEN YEARS 


9.3 
23.6 
80 
84 
88 
92 
95 
99 
102 
105 
107 
110 
115 
119 
121 
122 
124 


9.2 
23.3 
64 
65 
69 
73 


117 
119 


9.7 10.0 10.5 
24.6 25.4 26.7 


55 
58 
64 
66 
68 
TA 
74 
78 
82 
86 
90 
95 
100 
104 
110 


57 
60 
66 
68 
70 
73 
77 
80 
84 
89 
93 
97 
103 
107 
113 


YEARS 


10.6 10.9 
26.9 27.6 


this 
79 
83 
88 
91 
95 
100 
105 
110 
115 
119 
125 
130 
135 
139 
143 


9.6 10.3 11.0 11.3 
24.4 26.2 28.0 28.8 


83 


97 
101 
105 
ut Ip 
114 
119 
123 
126 
129 
132 
139 
143 
145 
146 
148 


100 
104 
108 
114 
117 
123 
126 
129 
133 
136 
143 
147 
149 
150 
152 


Height in inches 


59. 


Height in inches 


YARRAAAD 
BSoS8S ee tare 


AaorPwnr oO 


20.6 21.6 22.3 


97 
100 
104 


55 
58 
60 
62 
64 
67 
71 
74 
78 
81 
86 
91 
95 
100 
104 
107 


9.5 10.2 10.5 
24.1 25.9 26.6 


60 
63 
65 
67 
69 
73 
77 
80 
84 
88 
93 
98 
103 
108 
112 
116 


AGE FOURTEEN 


8.6 


21.8 


. 64 
. 68 
. 72 
aha 
mara!) 
. 83 
eon 
. 90 


as 93 


eb 


. 100 
. .103 
..108 
pe | 
eee ae 
willis 
ree 


9.1 


23.1 


68 
72 


120 
122 


9.4 


10.1 


23.9 25.8 


124 
126 


134 
136 


65 
68 
70 
72 
74 
79 
83 
86 
90 
95 
100 
105 
111 
116 
120 
125 


67 
70 
72 
74 
77 
$1 
85 
89 
93 
97 
103 
108 
114 
119 
124 
128 


YEARS 


10.8 


a Eh » 


27.3 28.1 


82 

87 

93 

98 
101 
106 
111 
115 
118 
124 
128 
131 
138 
141 
143 
144 
146 


84 
90 


AGE SIXTEEN YEARS 


9.0 
22.9 


. 85 
. 89 
. 93 


9.5 
24.1 
88 
90 
95 
98 
101 
103 
106 
108 
118 
117 
120 
122 
124 
125 


9.8 
24.9 


10.5 
26.6 
99 
101 
106 
110 
113 
115 
118 
121 
126 
131 
134 
136 
138 
140 


11.2 
28.4 
106 
109 


11.5 
29.2 


11.6 
29.4 


88 


12.0 
30.5 
115 
117 
123 
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TasLe 12.—WIDTH-WEIGHT FOR MEN 


Ages: Seventeen to Twenty-four Years 


Width of Iliac Crest in Inches and Centimeters 


AGE SEVENTEEN YEARS AGE EIGHTEEN YEARS 
92 9.6 10.0 10.7 11.4 11.8 12.2 9.5 10.0 10.2 11.0 11.8 12.0 12.5 
23.4 24.5 25.3 27.2 29.1 29.9 31.0 24.1 25.3 26.0 28.0 30.0 30.7 31.9 
61..93 97 99 104 109 111 115 62..102 106 108 114 120 122 126 
62.. 98 101 103 109 114 116 120 63..107 111 118 119 125 127 181 
63..102 106 108 114 120 122 126 64..111 115 118 124 130 133 137 
, Of--107 111 113 119 125 127 131 » 65..116 120 122 129 136 138 142 
$ 65..112 116 119 125 131 134 138 6 66..120 125 127 134 141 143 148 
2 66..117 121 124 130 136 139 143 £& 67..124 128 131 138 145 148 152 
= 87..120 125 127 134 141 143 148 & 68..128 132 135 142 149 152 156 
: 68..125 129 132 139 146 149 153 = 69..131 136 139 146 153 156 161 
tm 69..129 133 136 143 150 153 157 3 70..135 139 142 150 158 161 165 
= 70..132 137 139 147 155 157 162 = 71..138 143 146 154 162 165 170 
71..136 140 143 151 159 162 166 72..142 147 150 158 166 169 174 
72..1389 144 147 155 163 166 171 73..146 151 154 162 170 173 178 
73..144 149 152 160 188 171 176 74..151 156 159 168 177 180 185 

74..149 154 157 166 175 178 183 
AGE: NINETEEN TO TWENTY YEARS AGE: TWENTY-ONE TO 
TWENTY-FOUR YEARS 
9.6 10.1 10.4 11.2 12.0 12.3 12.8 

24.4 25.6 26.4 28.4 30.4 31.2 32.4 9.8 10.3 10.6 11.4 12.2 12.5 13.0 
63..111 115 118 124 130 133 137 24.9 26.2 27.0 29.0 31.0 31.8 33.1 
64..115 119 121 128 135 137 141 63..114 118 121 127 133 1386 144 
65..119 123 125 132 139 141 145 64..118 122 124 131 138 140 149 
66..122 127 129 136 143 145 150 65..121 125 128 135 142 145 148 


66..125 129 132 139 146 149 156 
67..128 132 135 142 149 152 151 
68..131 136 139 146 153 156 165 
69..135 139 142 150 158 161 160 
154 162 165 174 


67..126 130 133 140 147 150 154 
68..130 135 138 145 152 155 160 
..134 138 141 149 157 160 164 
70..138 142 145 153 161 164 168 
71..141 146 149 157 165 168 173 P : 
72..145 150 153 161 169 172 177 71..142 147 150 158 166 169 170 
73..148 153 156 165 174 177 182 72..146 151 155 163 171 175 185 
94..152 157 160 169 178 181 186 73..151 156 159 168 177 180 181 
75..156 162 166 174 182 186 192 74..155 160 164 173 182 186 196 
75..160 165 168 178 188 191 190 


Height in inches 
for) 
© 


Height in inches 
J 
© 
—_ 
ed 
or) 
_— 
ih 
“ 
— 
i 
fon) 


59.. 


Height in inches 
fer) 
a 


AGE 


Height in inches 
VTARAMARAAW“NOAD 
PSSESISaRSS2S 
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TaBLe 13.—WIDTH-WEIGHT FOR WOMEN 


Ages: Seventeen to Twenty-four Years 


Width of Iliac Crest in Inches and Centimeters 


AGE EIGHTEEN 


9.6 10.0 10.2 10.9 
24.4 25.4 26.1 27.7 


AGE SEVENTEEN YEARS 


9.5 9.8 10.1 10.8 11.4 11.7 12.0 
24.1 25.1 25.8 27.4 29.0 29.7 30.7 


93 96 98 103 108 110 113 60.. 99 102 104 110 
. 96 99 102 107 112 115 118 61..102 105 107 113 
--100 103 105° V1 Pilz 119 122 62..104 108 110 116 


63..107 111 113119 
64..109 112 115 121 
65..112 116 119 125 
..116 120 122 129 


..102 106 108 114 120 122 126 
me lOb ms LOOT UL Cal see teoue leo meelos 
..108 112 114 120 126 128 132 
.-111 115 118 124 130 133 137 


Height in inches 
for] 
for) 


..115 119 122 128 134 137 141 67..120 124 126 133 

..119 123 125 132 139 141 145 68..123 127 130 137 

..122 126 129 136 143 146 150 69..127 131 134 141 

..125 129 132 139 146 149 153 70..129 134 137 144 

..127 131 134 141 148 151 155 71..132 137 139 147 
129 134 137 144 151 154 159 


: NINETEEN TO TWENTY YEARS 


YEARS 


11.6 11.8 12.2 
29.3 30.0_ 31.0 


116 
119 
122 
125 
127 
131 
136 
140 
144 
148 
151 
155 


118 
121 
124 
127 
129 
134 
138 
142 
146 
151 
154 
157 


AGE: TWENTY-ONE TO 


TWENTY-FOUR YEARS 


9.7 10.0 10.2 11.0 11.8 12.0 12.3 
24.6 25.6 26.3 28.3 29.7 30.4 31.4 


--102° 105 107 113" 119) 121 124 


--103 107 109 115 121 123 127 60..103 107 109 115 
--105 109 111 117 123 125 129 61..105 109 111 117 
-+L09> 112. 115 121 127 (129 1383 62..108 112 114 120 
lll 115 118 124 130 183° 187 3 OSL Vie 117 ee 
e115, 119; 121 128 135° 187) 141 # 64..114 118 121 127 
.-118 122 124 1381 188 140 144 ‘g 65..117 121 124 130 
..122 126 129 136 143 146 150 = 66..121 125 128 135 
..126 130 133 140 147 150 154 =] 67..125 129 132 139 
..129 134 137 144 151 154 159 = 68..129 133 136 143 
..133 138 140 148 156 158 163 69..132 137 139 147 
..137 142 144 152 160 162 167 70..136 140 143 151 


71..139. 144 147 155 


121 
123 
126 
129 
133 
136 
142 
146 
150 
155 
159 
163 


9.8 10.1 10.4 11.1 11.8 12.1 
24.8 25.8 26.5 28.2 29.9 30.6 


121 
124 


CHAPTER 2 
THE CALORIC POOL. 


ENERGY is required to maintain life and is secured from metabol- 
ism of foodstuffs. To achieve this end not only are carbohydrates, 
proteins and fats necessary but also vitamins and minerals are re- 
quired in suitable total amounts and relative proportions. From 
the standpoint of dietetics, the energy content of the daily food 
intake is computed from the heat equivalent of the carbohydrate, 
protein and fat components of the diet although it is realized that 
many other chemical and physiological factors determine how much 
of this energy the individual is likely to get. It is no longer possible 
to think in terms of any one factor by itself as its whole effect is 
influenced by numerous other factors in operation simultaneously. 
Attention, then, is directed to relative quantities and circumstances 
of environment both outside and within the body. As time pro- 
gresses this problem is not simplified, but rather made more difficult 
both in practice and comprehension. 

Carbohydrate does not have a separate metabolic pathway dis- 
tinct from protein or fat. Each has its own«haracteristics, its own 
particular tasks to perform but all converge to a common pool in 
which chemical units are shared and exchanged. Because of the 
widespread exchange among common chemical products, either in 
the process of molecular degradation or manufacture into larger 
units, carbohydrates, proteins and fats should be considered to- 
gether insofar as possible, and separated only with respect to their 
peculiar properties. 

Figure 1 shows a much simplified scheme for representing those 
metabolic pathways which have been investigated. Side reactions 
branch off from this cycle for further oxidation and ultimate forma- 
tion of CO. and H.O. To secure the energy locked within the 
metabolic product, enzymes (protein in character) team up with 
various B vitamins and minerals to attack derivatives of sugar, 
amino and fatty acids. To take a few illustrations: pyridoxine 
functions in amino transfer. Removal of two hydrogen atoms takes 
place with the aid of riboflavin, nicotinic acid, phosphate and iron. 
When CO, is taken from a carboxyl group (COOH), thiamine, phos- 
phate and magnesium-ion play essential parts. Phosphate 1s neces- 
sary in numerous other intermediary steps. 

In countless complex transfers, body constituents ore 
ucts continuously interact with each other to maintain the living 
state. The classical biochemical viewpoint which separated metabol- 
ism into exogenous and endogenous phases is no longer tenable. There 
is no separation into food and tissue metabolism; it is one and the 
same. Structural “elements” of the cell are not like the walls and 


furniture of a room but are an intimate part of the activity which 
(35 ) 


and food prod- 


30 THE CALORIC POOL 


goes on therein, constantly being broken down and built up again. 
Indeed it is likely that structural proteins, among other things, 
function as activating agents or enzymes. Nothing is static, every- 
thing is involved in a dynamic equilibrium. Chemical units are 
shuffled time and again, regardless of their source or ultimate des- 


tination. 
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Fuel Sources.— The body can work with wide differences in relative 
proportions of carbohydrate, fat and protein but the primary fuel is 
glucose. Carbohydrate is stored in the body only to a very limited 
extent—a man weighing 70 kg. has about 1500 calories’ worth in his 
system, enough to last half a day were it the sole source of available 
energy. The carbohydrate content of each tissue is indispensable to 
its function apart from its use as a fuel. Many tissues, as brain and 
heart muscle, are particularly sensitive to a diminished supply of 
glucose. 

A suitable level of liver glycogen is essential to normal function of 
that organ. The liver controls the proportion of foodstuffs used as 
fuel. If there is ample carbohydrate, then the liver decreases its 
activity in removing amino groups from protein products. Protein 
is not economical as a source of energy since only a part of it can 
substitute for carbohydrate. Glucose “spares” protein from being 
used asafuel. Satisfactory adjustment can be made on a low protein 
intake if ample carbohydrates are provided. However, if necessary, 
the liver will furnish the tissues with fuel made from protein. Like- 
wise, fatty acids are broken down by the liver to acetoacetate which 
the extrahepatic tissues can rapidly metabolize to obtain energy. 
In the reaction, fatty acid—ketone body—>CO, + H,0, the major 
portion of heat formed is released at the second stage and excretion 
of ketone bodies carries out of the body considerable potential energy 
and may be a serious loss to the body. Contrary to popular medical 
opinion, ketones are normal intermediary products of metabolism 
and regularly furnish the body with appreciable amounts of energy. 
Indeed, the body does not derive energy economically from the diet 
unless a certain amount of fat is present. 

The liver controls the proportions of each foodstuff converted into 
fuel for the tissues. This process, however, can get out of hand. 
When it does, ketosis results. The corrective is glucose, but it is no 
longer permissible to speak of “fat burning in the flame of carbo- 
hydrate.”’ Ketosis is due to a relative or absolute lack of carbohy- 
drate in the liver, which leads to excessive destruction of fat. Wast- 
age of protein is closely related to ketosis—possibly the specific 
factor which controls it is the assumption by protein of the responsi- 
bilities of carbohydrate. During starvation, gross ketosis does not 
develop gradually as the glycogen is depleted but rapidly after 
metabolism is turned over to protein and fat. So long as a small 
amount of carbohydrate is furnished in the diet, calories can be 
derived chiefly from fat without increased expenditure of protein or 
development of ketosis, but carbohydrate yields to fat in liver oxida- 
tion when there is too much fat, too great release of NH, from amino 
acids, and too little sugar. . 

Protein, like carbohydrate, is not held in storage to any apprecl- 
able extent. Maintenance of body protein, then, is indispensable to 
life. Fat, on the other hand, can be stored lavishly and this fat can 
be drawn upon for energy to the point of depletion without neces- 
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sarily upsetting metabolism. It is more economical to set aside 
dietary fat as a reserve rather than to convert carbohydrate or 
protein derivatives into fat to conserve excess dietary calories since 
the process demands expenditure of energy for the transformation. 

It is likely that many well-established “facts” regarding the 
behavior of carbohydrates, proteins and fats in the body will be set 
aside within the forseeable future. Interpretations of laboratory 
data are always based on one or more assumptions. When the latter 
are successfully challenged, the interpretations fall by the wayside. 
Only recently has the scientist devised chemical tools for evaluating 
biochemical theories. Use of radio-active tracers (“tagged”’ ele- 
ments or isotopes) permits an insight into living processes never 
before possible. We must be prepared, therefore, for re-examination 
of everything we think we know. 

There is a very considerable interconversion of foodstuffs within 
the body. Sugar is readily converted into glycerol and fatty acids 
for storage as fat. There is some conversion of sugar into certain 
amino acids through utilization of NH; released in deamination, but 
a more common reaction would appear to be exchange between 
amino and keto or hydroxy groups. Sugar is derived from protein, 
but to an unknown extent; the old value of 56 to 58 per cent is 
subject to serious question. Sugar is also obtainable from fatty acids 
as well as from glycerol. The liver normally releases sugar and 
ketones into the blood stream from fatty acids for the fuel needs of 
other tissues. 

These multiple interconversions illustrate the futility of separate 
consideration of the foodstuffs. Furthermore, it has become evident 
that even the end-products of metabolism, as CO, and NHs3;, cannot 
be regarded wholly as waste matter to be eliminated as quickly as 
possible. Both agents can be re-used, entering upon an anabolic 
pathway when presumably they have just completed catabolism. 

Physiological chemistry was once visualized as ascent or descent 
of the metabolic ladder. A more suitable comparison for today’s 
perspective would be a merry-go-round where untold numbers of 
chemical agents get on and off many times before they finish the ride. 
In the continuous interchange of constituent parts, original identity is 
lost in the metabolic pool. . 

According to the classical biochemical point of view, a person given 
enough carbohydrate, protein and fat to meet his demands would 
utilize this and not his own tissues. Experimentally, this theory 
has not been substantiated. He may burn more protein and carbo- 
hydrate than taken in and store the fat. It should be recognized 
that one cannot figure out dietary proportions and impose them 
willynilly upon a given subject, as many unknown and unpredictable 
factors are at work to alter the proportions used in metabolism. 

Caloric Distribution.— Numerous suitable combinations of car- 
bohydrates, proteins and fats exist which are capable of supplying 
the body’s needs. No standard can be set as ideal due to the wide 
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variability of circumstances. Climate, occupation, availability of 
supplies, traditional preferences, andthe like determine choice. In 
temperate zones, a satisfactory distribution for a man requiring 
3000 calories per day follows: 


Carbohydrates 450 grams—1800 Calories, 60% of total 
Fats . 100 grams— 900 Calories, 30% of total 
Proteins 75 grams— 300 Calories, 10% of total 


Similarly, a woman with 2000-calorie need might take: 


Carbohydrates 350 grams—1400 Calories, 70% of total 
Fats 40 grams— 360 Calories, 18% of total 
Proteins 60 grams— 240 Calories, 12% of total 


Infants require a diet in which about 16 per cent of the total 
calories are furnished by protein, 35 to 40 per cent by fat and the 
remainder by carbohydrates. By the sixth year, the protein allow- 
ance usually furnishes about 13 per cent of the total calories. 

Newburgh et al (1930) kept a normal man on the following diet 
for six months without ill-effect: 


Carbohydrates 96 grams— 384 Calories, 10—% of total 
Fats 271 grams—2439 Calories, 58+ % of total 
Proteins 338 grams—1352 Calories, 32+ % of total 


This is an extreme diet designed to test the effect of excessive 
protein intake upon the kidneys. 

As the caloric demand becomes greater, as with heavy work in 
cold climates, an increasing proportion of fat is indicated with 45 
per cent generally considered the desirable maximum. Under such 
circumstances, workers often choose an increase in the protein ration 
also, although theoretically it should not be required. Instinct, 
rather than theory, may be the better guide in this instance. 

A high-fat intake can be harmful by interfering with digestion 
and absorption. Also, products of fat digestion hemolyze blood by 
rendering the serum injurious to red blood cells, increasing their 
fragility. Subsequent to a fat-rich meal, lipid particles in colloidal 
suspension circulate in the blood and can be deposited in certain 
arterial walls presumably leading to atherosclerosis. The implica- 
tion is that fat is best eaten in a well-diluted form. 

However, it has been reported by Stefansson that one can eat 
pemmican (made from buffalo or venison) in which 80 per cent of the 
calories come from fat, and do so 365 days a year, twice a day with- 
out tiring thereof or developing untoward symptoms. This is true 
only if pemmican alone constitutes the diet. Under such circum- 
stances, bowel movements are normal at 5- to 7-day intervals. 

Low fat intake is as undesirable as excessive ingestion. Skin ail- 
ments, perhaps, are most commonly complained of when the dietary 
fat supplies only about 5 per cent of the total calories. Fats are a 
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natural partner to carbohydrates: vegetables call for gravy or 
butter, salads for dressing, and so on. Fats add richness to biscuits 
and desserts, flavor to many foods. In reducing diets, it is customary 
to lower fat consumption drastically even to the point of attempted 
complete removal. On a 600-calorie diet, for example, the prescrip- 
tion may be for 75 grams each of protein and carbohydrate. For a 
1000-calorie intake the distribution sometimes is: 


Carbohydrates 150 grams— 600 Calories, 60% of total 
Fats 11 grams— 100 Calories, 10% of total 
Proteins 75 grams— 300 Calories, 30% of total 


But for average diets it is generally held best to allow fat to pro- 
vide at least 20 to 25 per cent of the calories. 

The amount of carbohydrate shown in the preceding paragraph 
is probably more desirable that the 35-gram allowance on highly 
restricted reducing diets where the minimum has been placed at 
0.6 gram per kilogram. The lowest intake consistent with continued 
health has not been experimentally determined, but even in diabetics 
it is not wise to reduce the carbohydrate intake to less than 100 
grams per day for any length of time. 

An average diet, then, might well contain: 


Carbohydrates 450 grams—1800 Calories, 65% of total 
Fats 75 grams— 675 Calories, 24% of total 
Proteins 75 grams— 300 Calories, 11% of total 


It should be apparent, however, that it is the function of the diet 
not so much to furnish particular quantities of carbohydrate, pro- 
tein and fat, together with minerals and vitamins as it is to provide 
adequate amounts of specific chemical agents so that they will be 
available when wanted and where needed. There is not much sense 
in providing sugar for energy today and the vitamins necessary for 
release of the energy tomorrow. It is a common notion that dietary 
balance, however interpreted, can be achieved by spreading the 
desirable factors over a group of meals. Efficient provision of body 
requirements probably calls for “balance” at every meal, with the 
total intake distributed so as to meet, not climax, the day’s activity. 


CHAPTER 3. 
NUTRITIVE AND CALORIC VALUES OF FOODS. 


Arrangement of Tabulated Data. 


Percentage values are not readily compared. A quick survey of 
portions will enable the clinician or nutritionist to assign to the 
patient a more logical diet. It is irrational to delete items from 
the diet merely because the percentage composition of fats, for 
instance, is high; the size of the portion served may be such as to 
make the fats negligible. 

The household measure is necessarily a rough one. The metric 
equivalents have been brought to the nearest 5 grams, except 
where the total is less than 15 grams. The composition of this 
metric portion is calculated to the nearest first decimal, and the 
calories are estimated to the nearest 5 except where this value is 
exceedingly low. 

In ascertaining average portions, the judgment of five or more 
persons has been considered and the accepted portion weighed. 
The greatest disagreement was encountered with the portions of 
meat. Finally, the allotment for raw meat (to be eaten cooked) 
was taken at 4 pound, and for cooked meat, at } pound. For 
some persons these items should be halved. 

Internationally distributed commercial brands of food are included 
in the tables to increase their value, since the use of these products 
has become so common. This innovation should facilitate the work 
of physicians, dietitians and nurses. With few exceptions the 
manufacturers are solely responsible for the analyses. 

Wherever possible, carbohydrate data have been reported in 
the ensuing tables without fiber or other unassimilable matter. 
This is denoted by an asterisk on the percentage figure. Unfortu- 
nately this designation in most instances cannot be taken as repre- 
senting true availability. 

These tables have been arranged to show in plain numerals the 
percentage relationship of the various nutritive elements of specific 
foods. Simultaneously, the number of grams of each element in 
an average portion, together with the total caloric value of the 
same, is indicated in boldface numerals. 

In handling such a mass of figures, many errors are liable to enter 
unnoticed. It is hoped with the care taken, that the mistakes in 
copying, calculating, checking and rechecking have been reduced 
to the vanishing point. If and when such errors are detected, the 
reader will report them, the author will consider it a great favor. 


Bridges’ Food Calorie Calculator. 


The production of various editions of food tables necessarily 


required the authors to make a great number of calculations in 
(41 ) 
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establishing gram quantities and Caloric values of the various foods. 

It was found that, irrespective of the care observed in doing the 
mass of calculating necessary, apparently it was impossible to 
avoid arithmetical errors. The calculations were found to be more 
complicated when the Caloric values of 4.1, 4.1, 9.3 Calories per 
gram were utilized in place of 4.0, 4.0 and 9.0. To lessen the chance 
of error the appended key was devised to substitute the process of 
addition for multiplication. 

Table 14 is herewith presented as a simple computing key for 
those called upon to calculate swiftly and accurately grams and 
Calories of any specific food. 

By way of illustrating its application, the following example is 
submitted: 





Size of Portion. Value of Portion. 
a , er 
Grams. Carb. Prot. Fat. Cal. 
Lima beans, green, fresh . . 75 4cup 16.5 5.6 0.6 95 


23:0) 7.5 0.5 


The combined carbohydrate and protein gram content is 22.1. 

The Caloric value of carbohydrates and proteins is 4.1 Calories 
per gram. The Caloric value of fat is 9.3 Calories per gram. 

In order to determine the Caloric value of 22.1 grams of carbo- 
ales and of proteins and 0.6 of fat, additions are made as 
ollows: 





Grams Calories 
from Key. from Key. 
20.0 grams, carbohydrate and protein, at 4.1 Calories per gram = 8&2. 

2.0 grams, carbohydrate and protein, at 4.1 Calories per gram = 8.2 
0.1 grams, carbohydrate and protein, at 4.1 Calories per gram = 0.4 

22.1 grams 
0.6 gram, fat, at 9.3 Calories per gram = 5.6 
Total 96.2 


It can readily be seen that this short cut reaches the result more 
rapidly and with far less likelihood of error than the orthodox 
methods. Needless to say the carrying of final Calorie values to 
decimal places is both needless and ridiculous. For practical pur- 
poses the nearest multiple of 5 is the accepted figure which in this 
instance 1s 95. 

For the sake of completeness the Caloric Key also carries the 
alcoholic Calorie equation. 
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TasLe 14.—Bridges’ Caloric Key. 


A Icohot (7.0) Units C. oP C.D) Fat (03) 
140 20 . 82 186 
210 30 2133 279 
280 40 . 164 al2 
350 50 . 205 465 
420 60 . 246 558 
490 70 yy 651 
560 80 ; oa 754 
630 90 . 369 837 
700 100 . 410 930 

fio Loe 4.1 9.3 
iC rae 8.2 18.6 
oe oe, 12.3 27.9 
25. 4. 16.4 Oise 
35. ae 20.5 46.5 
42. 6. 24.6 55.8 
49 . age 28.7 65.1 
56.4 Sr 32.8 75.4 
63... 9 36.9 83.7 
wes 10 41.0 93.0 

0.7 0.1 0.41 . 0.93 

1.4 0.2 0.82 . 1.86 

2.1 0.3 Leeo ek 2.79 

2.8 0.4 1.64 . oie 

3.5 0.5 y AAAs ee 4.65 

4.2 0.6 2.46 . Hos 

4.9 0.7 Bist 6.51 

5.6 0.8 O12. 7.54 

6.3 0.9 BOs 8.37 

aA E 1.0 4.10 . 9.30 

0.07 . 0.01 0.041 . 0.093 

ye. 0.02 0.082 . 0.186 

0,21 . 0.03 0,123 . 0.279 

0.28 . 0.04 . 0.164 . 0.372 

0.35 . 0.05 . 0.205 . 0.465 

0.42 . 0.06 . 0.246 . 0.558 

0.49 . 0.07 . 0.287 . 0.651 

0.56. 0.08 . 0.328 . 0.754 

0.63 . 0.09 . 0.369 . 0). 837 

70. O20. 0.410 . 0). 930 
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‘Throughout these tables, reference is constantly made to the 
term “Calorie.” As taught in elementary physics, a calorie is that 
amount of heat necessary to raise the temperature of | cc. of water 
1° C. In food chemistry a different type of heat unit is utilized, 
called the “large calorie” in contradistinction to the calorie just 
described, which is termed the “small calorie.”’ The “large calorie” 
(food calorie) is the amount of heat necessary to raise 1 kg. (1000 ce.) 
of water 1° C. Based on this definition, the following heat values 
have been physiologically determined: 


TABLE 15.—Food Equivalents. 


1 gram carbohydrate = 4.1 Cal. 1 gram fat = 9.3 Cal. 
1 gram protein = 4.1 Cal. 1 gram alcohol= 7.0 Cal. 


TABLE 16.—Abbreviations. 


Teaspoonful = t. Inch = 
Tablespoonful = T. Slice = sl. 
Cup =e od Small = sm. 
Average = av. Large = lg. 
Diameter = diam. Strip = str. 
Square = sq. Medium = med. 
Pound = 1b; Scant = sec. 
As purchased = A.P. Edible portion = E.P. 
Commercial = com. Concentrated = Cone. 


TABLE 17.—Conversion Factors. 


1 Teaspoonful (fluid) = 5ce. 1 Teacup (fluid) = 140 ce. 
1 Dessertspoonful (fluid) = 10 ce. 1 Cup (fluid) = 236 ee. 
1 Tablespoonful (fluid) = 15 ee. 1 Tumbler (fluid) = 236 ee. 
1 Demi-tasse (fluid) = 70 ee. 1 Glass (fluid) = 236 ee. 


3 Teaspoonfuls = 1 Tablespoonful 30 Grams* = 1 Ounce 


4'Tablespoonfuls = + Cup 60 Gramst = 2 Ounces 

8 Tablespoonfuls = } Cup 85 Gramst = 3 Ounces 
16 Tablespoonfuls = 1 Cup 115Grams = } Pound 

1 Cup = 1 Glass 230Grams = 34Pound 

2 Cups = ] Pint 460Grams = 1 Pound 

4 Cups = 1 Quart 1 Kilogram = 2.2 Pounds 


All quantities are calculated as level and unpacked. For viscous sub- 
stances the weight indicated is that held in the measuring instrument 
not that delivered by rapid draining. . 


The cup referred to is the “Standard Measuring Cup.” 


* = 3 
me ates value = 28.4 gm. f+ Actual value = 56.8 gm. t Actual value =< 


EXPLANATION OF TABLE. 


Due to the large volume of data collected subsequent to the 
first edition of this work, it has been necessary to delete a num- 
ber of the commercial infiltrations. The remaining commercial 
items have been restricted to the more commonplace products. 

Efforts have been made to present a table of international char- 
acter inasmuch as foodstuffs of world-wide origin are available in 
most urban and many rural centers. It is essential that the com- 
position of unusual foods be known so that they may be intelligently 
accorded a place in diet therapy. 

The high incidence of blank spaces under the Carbohydrate con- 
tent of meats and fish is due to the lack of available data. Carbo- 
hydrates are usually regarded as being absent in these groups. Gly- 
cogen, which is found in meats and fish, is a wholly assimilable 
carbohydrate and warrants determination and tabulation. 

The establishment of the household measures was the result of 
investigation of the amounts of the various foods allotted per portion 
in the raw and cooked states in diet kitchens and hotels. Wherever 
portions could not be readily agreed upon or where it was imprac- 
tical to obtain a sample of the food for examination and weight, 
the size of portion is presented as 100 grams. 


Figures are given for the edible portion of foods in the raw or 
fresh state unless otherwise designated. 


The several varieties of the same food are generally presented in 
the following order: Raw, cooked (home), canned, commercial, dried, 
salted, spiced, etc. ‘Cooked” implies boiling. 


The grams in the household measures and the Calories, with few 
————— rrr | ,,sSCE LSC 
exceptions, are entered in multiples of 5 wherever the amounts are 
more than 15. 


The boldface numerals indicate the number of grams and calories 
in an average portion. The plain numerals indicate the percentage 
composition thereof. Jtalicized letters indicate trade names. 
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Tas_e 18.—Nutritive and Caloric Values of Foods. 


A 


Abalone . 


Food items. 


Abalone, canned 
Acidophilus milk, com. 
Agar-agar 

Ale yeast, dried 
Alewives 

Alfalfa bread 


Algae, Hawaiian: 
Limu eleele 


Limu lipoa 


Alimentary pastes: 
Alphabets 


Macaroni (average) . 
Macaroni, boiled 
Noodles 
Spaghetti . 
Vermicelli 
All-Bran, Kellogg . 
Alligator pear, see Avocado. 


Almond butter . 


Almond extract, Burnett, A.P. 


Almond meal 

Almond paste (Marzipan) . 
Almonds 

Alphabets 

Amaranth, Chinese 
American cheese, pale . 


American cheese, red 


* Largely assimilable. 


A 


Size of portion. 


Grams. 


230 
100 
240 
10 
10 


230 


100 


Blank space indicates lack of data. 


Value of portion. 


ero 
pare Carb. Prot. Fat. Cal. 
4 lb. 7.6 49.9 0.2 240 
3.6% o1.¢ 0.1 
#c. BS Say fhe pea 0.1 105 
se fete”) Ney § 0.1 
1 c. 9.0 8.2 4.8 115 
*3.8 3.4 2.0 
HN by _ _ _ —_ 
MPT 16 0.3 
2 t. 4.8 3.9 Ost 35 
48.4 38.9 Lee 
3 lb. 44.6 21.S 290 
19.4 4.9 
1 sl. 16.0 2.6 0.3 80 
64.0 106 173 
PA De _ 0.7 _ 3 
— 2.8 Trace 
yA Wye _ 0.4 _ 2 
— 1.6 Trace 
ic 18.9 2.9 0.3 90 
(dsvaspe alah ce 1.0 
4c 55.6 10.1 LUBY 275 
74.1 13.4 0.9 
le 37.9 tee 3.6 220 
15.8 3.0 1.5 
4c 45.4 7.0 0.6 220 
(Oo v2) Vi S7 i 
#¢ 75.9 1231 0.4 365 
75.9 12.1 0.4 
3c 43.2 6.5 1.2 215 
72.0 10.9 2.0 
i A fe 2 ti 0.4 0.1 9 
*58.0 13.8 4.5 
Les 1.2 3.2 9.2 105 
459° (2241 61.5 
0 0 0 
AE, iS) “1906 3.9 95 
*7.2 §50.6 15.6 
1 t. a We ke 1.3 3.5 50 
10.9 13.2 34.5 
20 1.3 6.1 16.0 175 
*4.3 20.5 53.5 
te 18.9 2.9 0.3 90 
75.6 “TIF 1.0 
4.6 3.0 0.6 35 
4.6 3.0 0.6 
a SA ee Trace 4.3 5.4 70 
0.3 28.8 35.9 
2” x14" x 3” _ 4.4 5.7 70 
— 29 6 38.3 


t Gross fat removed. 


Negligible quantity is designated by —., 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Food items. 
Anchovy 


Anchovy paste . 


Anserine, see Lambsquarters, 
Algerian. 


Apples: 
Summer 


Fall 

Winter 

Baked without sugar 
Baked, canned 
Stewed without sugar 
Dried . 


Apple: 
Butter 


Butter, com. . 
Dumpling 
Flour (Italian) 
Juice 

Pie 

Powder 


Pyequick, General Mills 
Apple slices ; 


Pie crust mix . 
Sauce, canned, unsweetened 
Juice pack . 
Sweetened . 
Apricots . 
Canned, water pack . 
Canned, juice pack . 
Canned, in syrup 
Candied 
Dried . 
Stewed without sugar 


Apricot jam 


Size of portion. 





Grams. 


15 


6 


130 
130 
130 
120 
120 
135 

60 


40 
35 
100 
100 
120 


100 


Household 
measure. 


1 


1 t. 


1, 23” diam. 
1, 23” diam. 
1, 24” diam. 
1 

a 

4c. 

4 Ib. 


1 heaping T. 
Lele 


1 


Zc. 


2, 14” diam. 
4c. 
+c. 
3c. 
1 half 
10 halves 
4c. (10) 


1 al 





47 
Value of portion. A 
Carb. Prot. Fat. Cal. 
0.2 2.3 0.5 15 
ea 4 15.3 3.6 
0.1 1.2 0.7 12 
*2.5 20.6 1 be Fa | 
12.2 0.4 0.5 55 
*9 4 0.3 0.4 
13.5 0.4 0.4 60 
*10.4 0:3 0.3 
14.6 0.4 0.4 65 
*11.2 0.3 0.3 
12.0 0.4 _ 50 
*10.0 0.3 Trace 
37.0 0.8 0.5 160 
*30.8 0.7. 0.4 
5.9 0.1 _ 25 
*4..4 0.1 Trace 
32.4 0.8 0.6 140 
*54 .0 1.4 10510) 
19.6 0.2 0.4 85 
48.9 0.4 Len 
14.7 0.3 60 
42.0 Ose Trace 
28.1 2.4 9.3 210 
*28 .1 2.4 9.3 
40.8 3.4 _ 180 
*40.8 3.4 — 
12.6 O.1 _ 50 
*10.5 0.1 + 
32.6 2.0 8.7 225 
*32 .6 Pees: 8.7 
8.4 0.2 0.2 35 
84.1 L.6 2.5 
76.8 1.3 0.3 315 
90.4 ie 55 0.3 
118.1 16.6 93.3 1380 
46.3 6.5 36.6 
10.9 0.3 0.3 50 
*7 9 0.2 0.2 
16.2 0.3 0.3 70 
*12.0 OFZ 0.2 
23.8 0.3 0.1 100 
*17.6 0.2 [0 jel! 
3.3 0.3 —_ 15 
*6.7 0.6 _— 
Dad 0.6 0.1 35 
*6 4 0.5 Ue 
a Ls 0.6 0.2 50 
*Q9 4 0.5 0.2 
25.7 OUT OF 110 
21.4 0.6 Cae 
Sad _ _ 35 
86.5 0.6 O72 
py 2.4 0.5 105 
*43 4 ASD 1.0 
23.4 2.6 _ 105 
*18.0 2.0 Trace 
nl: Pe 0.2 _ 55 
55.0 0.8 Trace 


48 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


A LE ONE il sede Value of portion. 
H hold 
Food items. Grams. peony Carb. Prot. Fat. Cal. 
i ae A eee oa ees 63.4 2.5 1.7 285 
Apricot sauce “a8 1.9 13 
Arrowhead tubers (wappato) . 50 31 sm. See ter he 70 
Arrowroot starch . . . . 26 2 -T. 23.6 (1 i _ 95 
*90.6 0.4 0.1 
Artichokes: 
Globe or French. . . . 50 1,3” diam. 6.0 1.5 0.2 39 
Lio 2.9 0.4 
Globe, boiled 2. «)  LOOS 4 hearts Peg 4 jE —_— 15 
a at f 1 I Trace 
French,canned . . . . 125 65 hearts, sm. 5.5 1.0 _ 25 
*4.4 0.8 — 
Jerusalem . . . . . 100 = 1 (Ig. tuber 17.0 2.2 0.1 80 
17.0 2.2 0.1 
Jerusalem, boiled . . . 100 Iig. 3.2 1.6 _ 20 
+2..2 1.6 Trace 
Asparagus, green . . . . 75 _ 6, 6” stalks 1.9 Wg 0.2 15 
26 2.2 0.2 
Cooked =o) 4. We Sb Gast atallks 133 1.8 0.3 15 
sad ey | 2.1 0.3 
Canned . ... . . 85 _ 6,33” long 1.9 a ha 0.1 14 
eas 1 eka 0.1 
Canned, com. s « « « LOO Sistalks 2.8 ad 0.2 20 
2.8 Let 0.2 
Soup, canned, conc.. . . 140 }e. 9.8 ae g3: an 65 
a0 Ls sae. 
Soup, cream of,com. . . 240 Ile, OFL 1.9 7.9 120 
3.8 0.8 one 
Asparagus-beans, pods ea LOOM eal cas 7.8 3.4 0.3 50 
aes. 34 0.3 
Asparagus-beans, sprouted seeds 100 3.3 2.4 0.4 25 
ye | 2.4 0.4 
Aunt Jemima buckwheat, corn 
and wheat flour, Quaker . 100 ie. 6950 Seto 2.1 350 
69°60) f1729 201 
Aunt Jemima pancake flour, 
Quaker . . . . «1 . 100 #4; 71.6 0.4 1.5 350 
8) wile ) es 
Avocados: 
Calavo strain, see Calavo . .85 4 sm. 5.1 1.8 17.0 185 
é 6.0 2.1 20.0 
PIONIGR» 6s LS soe SB Ske long 2.8 1.4 22.4 225 
: 3:3 jy 26.4 
Fuerte, hybridrace. . . 85 4,33" long 4.3 155 22.4 230 
5.1 i By 26.4 
Guatemalanrace . . . 85 4,34" long 4.6 1.7 14.6 160 
: 5.4 2.0 Ye 
Mexican race a ee 50 4 med. 3.4 120 11.6 125 
6.7 2r0 23.2 
West Indian race (Alligator 
pear) . . . « « . 85 4,34" long 6.6 1 6.6 95 
7.8 iA ra | 
Baby Ralston . . . . Rs Wh Rs By 10.7 2.2 0.3 55 
Bact F : ; 11.6 34.8 2.0 
acillus acidophilus milk,com. 240 1. 9.0 8.2 4.8 115 
*3.8 3.4 2.0 


* Largely assimilable, 


G 
Blank space indicates lack of data. t Gross fat removed. 


Negligible quantity is designated by —. 
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Size of portion. 
Value of portion. Ey 











- 5 Household —— ae 
Food items. Grams. measure. Carb. Prot. Fat. Cal 
Bacon,smoked. . . . . 80 = 4str.8}” long 8.4 51.8 515 
10:5 64.5 
Bacon, back, pea-mealed, Cana- ; 
dian, fried ty eee 60 4 Ib. 16.2 2.8 90 
Pa ae | 4.6 
Bacon, breakfast, broiled crisp 20 4 str. 7” long! 1.2 9.1 115 
ati ete) 45.6 
Baking Powders: = ° 
JOON | rn — — 0 —_ 
34.3 a 0 
Dawa o) AWUr,.©. < - Gy _ — 0 — 
41.2 -- 0 
Loeb 0 0 0 0 
0 0 0 
Royal . — — 0 _— 
B72 — 0 
Rumford . — — 0 aes 
44.0 0 0 
Bamboo shoots. . . . . 100 je. gal Zeb 0.3 35 
Det CHAS 0.3 
Bananas, also see Plantain. 
Bananas ea. Sal Tobe HL ee te 26.2 1.6 0.8 120 
Pal. 1.3 0.6 
Bananas, Fla. . . . . . 125 + 1 med. 28.0 1.5 0:3 125 
22.4 1.2 0.2 
Bananas,red ... . . 140 1 32.0 1s a Lao 150 
22-7 3 0.8 
Banana or pisang flour . . 100 je. 72.5 S2p 0.8 320 
72.5 3.5 0.8 
Barley: 
Whole grain. ... . 30 «fe. 23°52 etl 0.5 115 
vies = Bae 138 
“ET fs) Se ae 50 Ft: 38.0 5.6 0.8 185 
76.1 lik 1.6 
ES, a a re 20) 3-1; 23.2 2.6 0.3 110 
77.8 8.5 180 
Pearled, boiled . . . - 100 $c. 27.6 2.9 0.6 130 
*27 .6 2.9 0.6 
Robinson’s patent . . . (oe a al bp TOW, 0.6 0.1 35 
c7es0 6.3 1.0 
Scotch pearled, Quaker. . 30's 30; 23k Sei 0.2 110 
Thad ya LOS 0.8 
Meal and flour . . . - 130 le. 94.6 13.7 2.9 470 
C255) OD Pye 
Basella, see Vinespinach. 
Bass, black . . - - + : 230 1b. 47.4 3.9 230 
20.6 ly ¢ 
a, ee 230 = Ib. 38.9 u Kab 170 
16.9 0.5 
Bass, sea LA, | A ee ae lb, 46.0 2:3 210 
20.0 1.0 
i ee ey ee 2 ID: 44.8 6.4 245 
Bass, striped re rie 
Bass, steamed . . +. + + 115 4 lb. aa ae 145 
Batavian endive .. .- «+ 50 4 heart ang ee i a 5 


i One 7” strip raw bacon weighs 12-15 g.; cooked crisp, weight is reduced to 5-8 g. 
depending upon leanness of strip. 


4 
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Food items. 


Bean flour, lima 


Bean soup, canned, cone. . 


Soup, com. 


Beans: 
Baked, canned 


Baked, Boston style, com. . 


Baked, pork and tomato 


sauce, com. 
Baked, vegetarian, com. 
Broad, green . 
Broad, green pods 
Broad, cooked 
Butter 
Butter, cooked 


Carob . 


Cranberry, young pods . 


Cranberry, medium pods 


Fave 

Fave, dried 
Frigoles, dried 
Green, canned 


Haricots, cooked 


Haricots flageolets, canned . 


Haricots verts, canned 
Kidney, baked, com. 
Kidney, canned . 
Lima, green 

Lima, canned 

Lima, dried 

Lima, yellow, cooked 


Mesquite, dried 


* Largely assimilable 


Blank space indicates lack of data. 


Size of portion. 


Grama. 


100 
140 
250 


100 


100 


Household 
measure. 


1} c. 8c. 


4c. 


- he 
cane 


* 


See obo 
NOR RWOSDCOOSO 


HERD * 
NI Q6oh 


loz) 
oe or) 


> me 
t ' TSE AaRwWH MOO 
COMDSOAMNOAVA PHONE N RUIN ARMRONHHH DH DWDOHNWOOOO coon 


ba BO 
-K-NNNKRPOON & 


* 


* 


No 


» 
16 


* 
_ 
~ 
wS) 


Value of portion. 





Prot. Fat. Cal. 
yA) 1.4 360 
21.5 1.4 

8.5 2.5 140 
6.1 1.8 

13.3 10.5 255 
5.3 4.2 

14.0 2.8 230 
5.6 j | 

15.0 20.0 430 
6.0 8.0 

18.8 5.0 330 
7.6 2.0 

uly gee 3” _ 275 
7.0 _— 

6.1 0.5 75 
8.1 0.6 

3.0 0.3 65 
3.0 0.3 

5.1 _ 55 
51 Trace 

aig: 0.5 125 
9.4 0.6 

hie — 100 
fea! Trace 

0.6 0.1 30 
5.7 ew 

0.4 0 4 
0.4 0 

as 0.6 20 
Lis 0.6 

4.0 _ 30 
5.4 —_— 

ey 1.9 240 
23 .6 2.5 

16.4 1.0 275 
21.9 li 

py 0.1 20 
1.2 0.1 

8.2 _ 120 
6.6 Trace 

5.9 0.1 85 
4.6 0.1 

1.4 0.1 15 
5 Wat | 0.1 

18.8 3.8 330 
7.6 1.5 
17.5 0.5 255 
7.0 0.2 

5.6 0.6 95 
7.5 0.8 

1s 4 0.4 105 
4.0 0.3 
13.6 0.5 265 
18.1 1.5 

ph Pe 1.0 170 
9.0 0.8 

9.2 aa 290 
12.2 2.5 


t Gross fat removed. 


Negligible quantity is designated by —. 
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Size of portion. 
—_—_— Value of portion. B 
Food it Household jo i 
ood items. Grams. measure. Carb. Prot. Fat. Cal. 
Beans: 
Mung, solid, green seed S100 59.9 23.3 0 350 
59.9 23.3 1.0 
Mung, sproute .. . . 125 Ile. Act 3:6 0.4 35 
: 73.3 2.9 Oa 
Navy,dried . . .. . 75 }fe. 44.7 16.9 1.4 270 
59.6 22.5 1.8 
Refugee, canned. . . . 130 ce, 6.5 to 0.1 30 
5.0 0.8 Ont 
Scarlet runner, green pods . 100 4.7 1.4 Ok 25 
ogee 1.4 Ost 
Searlet runner, cooked . . 130 je. i bay: 0 _ 10 
*0.9 0.8 Trace 
SET ok A ee oar eae fs eee atc 4.7 1.8 0.2 30 
*6.3 2.4 0.2 
Boysgreen, Le 8s ios 0: 9.9759 1022 4.9 130 
13.2 13.6 6.3 
Soy, green, cooked . . . 125 jc. Li22LolO 4.4 185 
13.8 14.4 3.0 
Soy, dried wes. 100 Fee 33.1 30.2 15.3 400 
rafaieall 30.2 15.3 
Sey-sprouts.-'% =: = + 65 4c 4.1 5.5 ihaps 50 
6.3 8.5 1.8 
eT og a NO EC. 5.8 1.8 0:2: 35 
Gaye 2.4 0.2 
String, cooked . . . . 130 je. 4.5 ah Ort 25 
3.9 WhO] 0.1 
String, cookedin much water 130 jc. 2°75 10 0.1 15 
1.9 0.8 Ont 
String, canned . . . . 130 je. 4.9 1.4 0.1 25 
3.8 ikea 0.1 
Maxteee 2) ue. fs  » | 15 HO. 1150 356 0.2 60 
14.6 4.7 0.3 
Wax,canned. . . . . 130 je. 3.2 1.3 0.1 20 
“Pfs 1.0 0.1 
Beech-Nut baby foods, see 
pages 141, 145, 
Beechnuts ..... . 20 ¢¢e. 2.6 4.4 11. 135 
1322) 921.9 57.4 
Beef, fresh: 
Brains ee ae ey 200 3 lb: 2D amen 21.4 300 
1 9.6 9.3 
Brisket, medium fat . . 230 4b. 36.3 65.6 760 
15.8 28.5 
Chuck, average (f’, 9-32) . 230 4b. 43.3 35.4 505 
19.2 15.4 
Cross ribs, average . . . 230 3 |b. 36.6 64.9 755 
15.9 28 .2 
Flank, average (/’, 30-62) . 230 4b. 33.6 92.0 995 
14.6 40.0 
Fore-quarter, lean . . . 230 4 |b. 43.5 30.5 460 
18.9 12.2 
Fore-shank, lean . . - 230 = $/1b. 50.6 14.0 340 
22.0 6.1 
Sete ate 23, ~ (AS. Fibs 1.2 18.4 23.5 300 
eo 16.0 20.4 
Hind-quarter, lean . . .- 230 4 lb. 46.0 30.8 475 
20.0 13.4 


f’, range of fat percentage. 
* Largely assimilable. 
Blank space indicates lack of data. 


t Gross fat removed. 
Negligible quantity is designated by —. 


Terr 
Pant edit 


OLOGICAL REO 
fa Ky 
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Size of portion. 


B ae a eee Value of portion. 
Household =| ———__~—____~ 
Food items. Grams. naetrk Carb. Prot. Fat. Cal. 
Beef, fresh: 

i c 230 }$1b 50.4 12.4 320 
Hind-shank, lean . . . 2 . 21.9 5.4 
Hind-shank, fat . . . . 280 41b. He ee 595 
Kidney ... . . . 155 46. diced 0.6 25.7 eo 175 

0.4 16.6 ; 
VOR ss ee oe, wo ee eedO Melb, 5.8 46.9 12.4 310 
2.5 20.4 5.4 
Loinsiean® 2 4, 2:8 = (280.4 1b: nig nt 520 
18. : 
Loin, average (/’, 16-43) . 230 4 lb. oe ie 695 
Dungs tan 2 ce ee Seles 17.8 v 105 
15.5 3. 
Marrow . 2 2052 .< bas 20) IT 0.4 aap 175 
23 92. 
Muscle, not trimmed . . 230 = 3 lb. ou peg ri 440 
1.3 19. 13. 
Musclé, well trimmed . . 230 4 |b. 3.1 peg 12.9 325 
1.4 20. 5.6 
Neck, average (f’, 8-35) . 230 4 1b. 46.2 38.0 550 
20.1 16.5 
Platejlean® 7 4 28.8 4. “250 cab. 35.9 43.2 550 
15.6 18.8 
Plate and brisket, average 
CP athe Boh xe 980 Pe lb, 36.3 69.0 790 
15.8 30.0 
Porterhouse steak . . . 230 3b. 50.4 46.9 645 
21.9 20.4 
Ribs, average (f’, 12-44) . 230 4 1b. 40.0 52.9 655 
1774 23.0 
Rib rolls, lean . . . . 230 = $b. 46.5 24.2 415 
20.2 10.5 
Round, average (f’, 8-24) . 230 4b. 44.4 29.9 460 
19.3 13.0 
Rump, average (f’, 14-48) . 230 34 ]b. 35.7 f GPSS 810 
15.5 31.0 
DPOraned) 2) hoes «ee eAO heb? Md Ds 9.2 20 45 
23.0 2.5 
Shank, fore, average (f’, 6- 
LB}ite ew ge ta ie eo 46.9 20.7 385 
20.4 9.0 
Shank, hind, average (f’, 7- 
ale teens eae i er eh OST) 3 |b. 46.2 23.0 405 
20.1 10.0 
Shoulder andclod . . . 230 3 Ib. ; 46.0 23.7 410 

: : 20.0 10.3 
Sides, average (f’, 13-39) . 230 4 |b. 40.3 50.6 635 

= Hou 17.5 22.0 : 
Sirloin steak . . . . . 239 3 lb. 43.5 42.5 575 

18.9 18.5 
ee a a re LOT, 0.5 8.2 80 
Ae 81.8 
Sweetbreads . . . _ 115 2 lb. 19.3 13.9 210 
P 16.8 12.1 
Tenderloin . . . . . 239 4 lb. 37.3 56.1 675 
ig ate le 16.2 24.4 
Ongus 75 7i- OE 75 ~=55 med. sl. 0.8 14.6 aan 230 
} a! 19.4 29.6 


f’, range of fat percentage. 
* Largely assimilable. 


Blank space indicates lack of data. + Gross fat removed. 


Negligible quantity is designated by —, 
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Size of portion. 
a ———. Value of portion. 8B 
Food items Gr Household — 
. ams. measure. Carb. Prot. Fat. Cal. 
Beef, cooked: 
Boiled “ol et ae SE Fe BG 2 lee 0.5 39.2 8.6 245 
0.4 34.1 7.5 
PEQWONO ea se ss 62 LL SLIS 3 lb. 0.8 39.3 9.4 250 
7 34:39 8.2 
Chyeeas ss. sl. «00. Sb. 15.8 4.1 105 
26.4 6.9 
Clod, braised eet eee ibe 4 Jb, 26.2 33.8 420 
22.8 29.4 
Clod, roasted ees, & LaG° ~ tlds 29.1 25.3 355 
25.3 22.0 
Corned, cooked . . . . 115 }3/)1b. 16.4 27.3 320 
; : 14.3 23.8 
tFillet, broiled . . . .. 115 3)b. 27.8 9.0 200 
ta 24.2 7.9 
tPrime ribs,roasted. . . 115 }3\b. 30.9 6.2 185 
26.9 5.4 
Ribs, roasted, choice grade. 115 jb. 24.7 42.7 500 
21,5 37.1 
Ribs, roasted, good grade . 115 jb. 29.1 25.5 315 
25-3 22.0 
SE en eee OF ee Blo 31.6 5.6 185 
27.5 4.9 
Roasted, cold . . . . 115 })1b. 30.5 27.8 400 
26.5 24.2 
tRound of, boiled . . . 115 (1b. © 32,2 3.6 165 
28.0 Sal 
Round (bottom), braised . 115 {¢|b. 34.5 18.3 315 
30.0 15.9 
Round (top), roasted, choice 
eae. 5 sl! LTS + Ib. $2.5 19.1 310 
28.3 16.6 
Round (top), roasted, ae 
grade... eng bis: + |b. 35.2 10.3 240 
30.6 9.0 
tSirloin, broiled . . . . 115 2 lb. 33.9 6.9 205 
29.5 5.1 
Steak, fried, med. fat . . 115 }\b. 23.5 23.5 315 
20.4 20.4 
Steak, grilled See Fe ae | Lose 2 LD 29.0 24.8 350 
25.2 21.6 
tSteak, round, broiled . . 115 4 |b. 34.3 3.6 175 
29.8 3.1 
tSteak, tenderloin, broiled, 
rare ee es AG: SE 15 27.2 14.5 250 
23 .9 12.6 
tSteak, tenderloin, broiled, 
welldone .. : 115 1b. 32.8 10.5 230 
28.5 po pat 
tSweetbreads, boiled . . 80 2 17.8 6.9 135 
22.2 8.6 
Top clod, roasted . . . 115 4 lb. 28.3 30.4 400 
24.6 26.4 
Topside, boiled, lean. . 115 +lb. 38.3 9.4 245 
33.3 8.2 
Topside, roast, lean. . . 115 lb. 30.7 aly pes: 285 
262-0 15.0 
Topside, roast, med. fat. 115 1b. 27.8 27.4 370 
24.2 23.8 
Beef, canned: 
265 


Collops, minced. . . - 115 } Ib. 
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B Rise of pore Value of portion. 
=— OO prRmvsXwm—Obh>E 
Food items. Grams. eterno Carb. Prot. Fat. Cal. 
Beef, canned: nate acm 395 
Cored =). Bre . celle wt lbs tg ane . 
i lb. 2.4 21.2 5.9 1 
Kidney, stewed . . . . 115 } “wy 5 i a 
lb. 31.7 18.3 
Luncheon eee Ss a! ee eee yoy ‘—o ae 
Ib. 30.0 17.0 
Roasted =. 21.8 1 «  .0eLlb 4 regis + 
Sweetbreads . . . . . 115 #31b 23.2 10.9 195 
20.2 9.5 
Tongue, ground. . . . 115 3b. 24.6 28.9 370 
21.4 25.1 
Tongue, whole . . . . 115 #)b. 22.5 26.7 340 
19.5 23.2 
BPTING). ders pct ee ee Oe 19.3 9.8 170 
16.8 8.5 
Beef, miscellaneous: 
Dried, salted and smoked . 60 1b. 0.3 18.0 3.9 110 
0.4 30.0 6.5 
Dripping - ae eee ee OP hed es 0 _ 9.9 90 
O Trace 99.0 
Hash, corned, canned . . 230 3 Ib. 34.9 23.0 3.9 275 
15.2 10.0 LZ 
Hash, roast, canned es e2oOle kbs 26.2 21.8 14.7 335 
1 War § 9.5 6.4 
DCs Aes ee Niger ee Pree Laie a 5.9 Onn 30 
4.9 0.6 
Sausage (beef and pork) . 115 4b. 22:8 27.7 350 
19.4 24.1 
Sausage, fried nk ans A 60 2oz. 9.4 8.3 phe 120 
wall Wie f 13:8 18.4 
Soup, see Soups, canned. 
Spiced, corned and pickled . 115 4 |b. 13.8 59.1 605 
12.0 51.4 
SiON Ge ke ck eee te 1 ee 2.9 12.8 6.7 125 
MeO mL 5.8 
Stew, canned eee eel meerolibe 9.0 8.3 1.6 85 
ve ae 1.4 
Tongue, pickled. . . . 60 2oz. ak ph ee 145 
12.8 20.5 
Tripe, corned and pickled . 115 4 lb. 0.2 13.4 1.4 70 
0.2 DB Se 3 1.2 
Beefsteak sauce,com.. .. 5 Vali. so. 0.8 0.1 Trace 4 
16 0 2.3 1 Ne 
Beets, common red - . . 100 Ze. diced 8.8 RA 0.1 45 
*355 1.6 0.1 
Beets, cooked ., ee ot SLO 4 ¢. 6.5 ee 0.1 35 
*6.5 2.3 0.1 
Beets,canned . . . . . 100 3c. i De EE 1.5 O.1 55 
Liss 1.5 re} 
Beet greens. . . . . . 100 le. 4.2 2.0 0.3 30 
42 2.0 0.3 
Beet greens, cooked . . .” 135 4c. 4.3 3.0 _ 30 
; 353 2.2 —_ 
Bel Paese, Italian cheese ._ 30 1 oz. 6.4 7.0 90 
eats 21.3. 23.5 
Biotes’’ (acorns) re ii 48.0 8.1 37.4 580 
48.0 8.1 37.4 


* Largely assimilable. 


a ¢t Gross fat removed. 
Blank space indicates lack of data. 4 i 


Negligible quantity is designated by —. 
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Size of portion. B 
—_——_—— Value of portion. 
Household : 


P (Se = Se 0 ES 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Biscuits, see Crackers 


Bisquick eee ve: ee LSO. § Ie: 85.8 10.4 16.2 530 
66.0 8.0 12.5 

Black walnuts . . .. . 35 6 (whole) 4.1 eye 19.7 240 
i ee eo 56.3 


Black rice, see Rice, wild. 


Blackberries . . . . - 60 #¢. 5.0 0.8 0.6 30 
*8.4 1.3 120 
Blackberries, stewed without 
mone oe awe, <. », 120 2c, 4.6 0.8 -- 25 
*3.8 0.7 Trace 
Blackberries, canned, see Fruits, 
canned. 
Blackberry juice . . . . 120 }e. 8.4 0.4 _ 35 
720 0.3 — 
Blackfsh . .. . . . 230 $\1b. 43.0 3.0 205 
18.7 too 
Black-salsify . . . . . 100 16.3 Sak 0.3 80 
“16.3 tae 0.3 
Blanc-mange .... . 50 9.1 1.6 1.8 60 
¥*18 2 Shes Sai 
mete? elcome Py. ow, BEG :~ 2 Ih, yA 15.6 240 
19.7 13.6 
Bloater, paste . . . . .- 6 1 t. 0.2 1.2 O27 12 
*4 0 20.1 L250 
Blood pudding or sausage : 60 202. 8.9 2000 230 
14.8 34.6 
Blue pike . . . . . . 230 3 lb. 43.0 ala 4 190 
18.7 0.5 
Blueberries. . . =. - - 100 #e. 9.7 0.6 0.6 50 
*9 7 0.6 0.6 
Blueberries, canned, water pack 120 ee. 10.8 0.5 0.5 50 
9.0 0.4 0.4 
Blueberries, canned, juice pack 120 i ¢ 13.2 0.5 0.5 60 
TLE O 0.4 0.4 
Blueberries, canned, insyrup . 120 +c. 31.2 0.5 0.5 135 
26.0 0.4 0.4 
Blueberries, canned, see also 
Fruits, canned. 
Blueberry juice S ee ee eee 30) 2 ¢, 14.9 Deal _— 60 
*12.4 0.1 — 
Bivefieh.- =. . . « s 230 = $s Ib. 44.7 2.8 210 
19.4 152 
Bockwurst . . +--+: + 60 202. fA) a I Jeu 150 
ile lave 21.8 
Bologna sausage. - - - 75 §866sl. 0,2. 14.0 13.2 180 
0.3 18.7 17.6 
Bologna, all meat . . - -: 75 6sil. 10.8 13:3 170 
14.4 17.8 
Bologna, added cereal. . - 75 6s. Aelia 11.9 165 
3.6 14.8 15.9 
Bondon cheese. - - + - (0 ai be 2.8 7.0 80 
9.4 24.4 
Bone-marrow .-.:+ =: « Sv l. 0 0.4 18.6 175 
0 2.2 92.8 
43and stems. . 75 il14e. 0.2 i I 0.3 12 
Borage, leaves and stems 5 Aa s se 
Bouillon, beef, canned . , 240 Ile. 0.7 6.2 0.2 30 
0.3 2.6 0.1 
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B ne ee Value of portion. 
n d 
Food items. Grams. pares Carb. Prot. Fat. ae 
i 3.6 1 cube 0.2 0.4 0.1 
Bouillon, beef, cube . . . ee 11.4 18 
Bouillon, canned, cone. . . 120 4c. ae fe _— 20 
i f ~ 240° We, 1.0 2.6 0.7 20 
Bouillon, tomato, canned as "9 03 . 
Tt ak: ie 1°t. 0.2 2.7 Trace y | 
Bowl? 0 ne ees ni a 0.2 
Brains, fresh: 
er a eee eee ee ae ales 2.5 22.1 21.4 300 
i pa 9.6 9.3 
Hors. ee ig, kon en oe FA 28.1 29.2 385 
12.2 12.6 
Lambie. Sn et ee ees Ohana, 21.8 16.8 245 
9.5 7.6 
Mfc) ee a Ry a ee eibly , 2 alley 26.9 23.7 330 
bh ae 10.3 
ViGal Spt c ns eB a on uke ahora os Omens 23.8 20.7 290 
10.6 9.0 
Brains, cooked: 
Calf, boiled . . . . ..115 ‘1b. 13.8 6.7 120 
120 5.8 
Sheep, boiled Sy te oe oe CNS ol Bley 13.6 wf 125 
iy ay 6.7 
Bran Flakes, Kellogg . . . 30 #e. 21.3 4.0 0.7 110 
(i ibr aloes 2.3 
Bran Flakes, Post . . . . 30 #e. 22.4 3.6 0.5 110 
74.6 12.0 1.8 
Bran, wheat, Pillsbury eee ree Sy ad 0.5 Ont 9 
57.56 16.5 4.6 
Bran, whole, Post . . . . 3 A by 2.0 0.4 0.1 11 
66.6 13.9 3.0 
Braunschweiger sausage . . 60 2 oz. 0 9.2 14.3 170 
O 15.4 23.8 
Brazilnuts ... .. . 30 4 av. na 4.1 18.4 195 
*4.] 13.8 61.5 
Breads: 
Alfalfa red Ae eee 25 lal. 16.0 4.9 0.3 90 
64.0 19.6 1:3 
Boston brown . . . . 30 =1sm. sl. 13.0 2.0 L060 70 
: 43.3 6-7 3.3 
Buns, cinnamon. . .. . 50 ~—-1 med. 28.0 3.9 2.7 155 
56.0 7.8 5.4 
Utter 4. 4 Ge eet ete 44” sq. 43.6 6.6 aaa 275 
; 43.6 6.6 (ee 
Cracked wheat, Ward .. 25 1 si. a ts ee) >? He 8 OT 65 
: ; 47.9 8.6 2.9 
Crumbs, white, dried ..” 55 4c, 41.8 ee Let 210 
76.0." "18.0 2.0 
Flatbread a ane) tae 4) 1 73.6 14.9 0.5 365 
73.6 14.9 0.5 
Preng 2h ek 20 isl. 10.8 1.6 0.2 55 
; 53.8 8.1 LO 
Ginger i ie ae ee Oe 60 1 sq. 30.8 2.5 q od 205 
51.4 4.2 Li:9 
Gluten wheat Rs, See 25 1 sl. 7.2 6.2 0.9 65 
28.9 25: : 
Graham, made with milk . 30 1sl. 14.1 30 s 85 
47.0 10.0 4.0 


* bone 
Largely assimilable. 


~G 
simi + Gross fat removed. 
Blank space indicates lack of data. 


Negligible quantity is designated by —. 
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Food items. 
Breads: 
Graham, made with water . 
Holland Rusk 
Peanut 
Pilot 
Pumpernickel 
Raisin 


Rolls: 
French . 


Plain, enriched 
Sweet, unenriched 
Vienna . 
Rye 
Rye, black 
Rye, Jewish 
Rye, whole 
Rye and wheat 
Vienna 
Wheat (average) 
White, milk 
White, enriched . 
Whole wheat 
Yorkshire pudding 
Zwieback . 


Breadfruit, Hawaiian . 


Size of portion. 





Grams. 


30 
15 
30 
25 
25 


20 


40 
50 
50 
50 
25 
30 
30 
30 
25 
20 
25 
25 
25 


25 


100 


Breadstuffs, see Crackers, Toast, 


ete. 


Breakfast foods, see Cereals. 
Brick cheese 

Brick cheese, American 
Brie, fromage de, American 
Brie, fromage de, European 


Br’er Rabbit molasses, Gold 
Label. . 


190 





Household 
measure. 


ieals 


1 sl. 
1 cracker 


1 sl. 


1a: 


1 sl. 


}” sl. 54 loaf 
14 cu. in. 
7 «1° <4 


14” x1" x?" 


4c. 


Carb. 


14. 
49. 
10. 
70. 


5 


19. 
18. 
74, 
12. 


WNANDROOH HP OROMNONOIROMROMUNWNWOOHONW CHURN MBUISOKRACYH 


bP 


Prot. 


— 


—_ 
SODONWONDNONONDAHPHEWHWONKDNONDARIWD POW Or Oe 


mB OAMN DAUR TNHBPONNWENOOORHENROOWNWHON HAR OCHOUIMNHBDROHMWON 


mo CONDOWNOODR 


Value of portion. 


Fat. 


et) 
wo 


to to 
Naran ac 


i] 


oo 


o. * 


WorourrnNnwoowd 


PROWNACD 


WNOMARANDONDONDWONNHNHONEKEWOANONNHFRAHOND OCOMNWOWHMOHNYOCH 


5 


7 


115 
155 
155 
145 
65 
75 
80 
65 
65 
50 
65 
65 
65 
65 
115 
20 
145 


110 


575 
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B 
Food items. 


Br’er Rabbit molasses, Green 
Label . 


Brewer's yeast, com. 
Broad beans, green 
Broad beans, green pods 
Broad beans, cooked 
Broccoli . 

Broccoli, cooked 
Broilers, see Chicken. 
Broth, see Soups. 
Brussels sprouts 
Brussels sprouts, cooked 
Brussels sprouts, canned 


Buckwheat, corn and wheat 
flour, Aunt Jemima, Quaker 


Buckwheat flour (sifted) 


Buckwheat preparations, self- 
rising . : 


Buffalofish 
Bullheads 
Burdock leaves . 
Burdock root 


Burnett extracts, A.P.: + 
Almond (35%) 


Celery (65%) 

Cherry (18%) 

Lemon (80%) 

Maple, imitation (24%) 
Mint (85%) 

Onion, imitation (48%) 


Orange (82%) 


t Alcohol percentage by volume; calories not computed since there 
of alcohol through volatilization during cooking of foods. 


* Largely assimilable. 


Size of portion. 


Grams. 


190 
11 
75 

100 

125 

120 

100 


Blank space indicates lack of data. 


Value of portion. 





ae a ua as SBS 
panei Carb. Prot. Fat. Cal. 
4c. 133.2 a iy | 0 555 
“70:1 0.9 0 
2 t. 4.3 4.2 0.2 35 
39.0 38.0 2.0 
4c. 10.3 6.1 0.5 75 
*13.8 8.1 0.6 
11.9 3.0 0.3 65 
11.9 3.0 0.3 
3 ¢. 8.9 5.1 _ 55 
*7 1 4.1 Trace 
le. 5.0 4.0 0.2 40 
74.2 3.3 0.2 
4c 0.4 3.0 0.1 15 
*0.4 3.0 Ook 
le (ie 4.4 0.5 55 
726 4.4 0.5 
3c a VE 2.4 _ 15 
AS 7¢ 2.4 Trace 
Zc. 3.6 5S) Oct 25 
7279 125 0.1 
2¢, 69.8 11.2 1.9 350 
69.8 11.2 1.9 
lec. 89.6 (ir 1.4 410 
77.9 6.4 1.2 
le 84.4 9.4 1.4 400 
73.4 8.2 1.2 
3 lb. 41.5 5.4 220 
18.0 2:3 
3 lb. 33.1 47.2 575 
14.4 20.6 
7.4 4.5 0.1 50 
vine 4.5 0.1 
21.1 3.0 0.1 100 
lah 3.0 0.1 
0 0 0 0 
0 0 0 0 
Mts 0 0 0 0 
0 0 0 0 
es & 0 0 0 0 
0 0 0 0 
Lt 1.8 0 0 7 
30.0 0 0 
0 0 0 
0 0 0 
lt 0 0 0 0 
0 0 0 


is a variable loss 


Rit ¢t Gross fat removed, 
Negligible quantity is designated by —. 
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Size of portion. 
a Value of portion. B 
: Household ae SS SSS St 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Burnett extracts, A.P.: 7 
Pineapple (20%) i ee SF 2.8 0 0 12 
47.0 
Pistachio, imitation (65%) Bk tT, 0 0 0 — 
0 0 0 
Raspberry (20%) Ga ets 2.8 0 0 12 
47.0 0 0 
Roee (94%) -. . . . . Be” it 0 0 0 0 
0 0 0 
Strawberry (20%) . . . Git: 2.8 0 0 12 
47.0 0 0 
Vanilla (835%) . .. . ya Le 0.4 0 0 2 
7.0 0 0 
Wintergreen (65%) A ee Bo Lbs 0 0 0 0 
0 0 0 
Patter. ee ew (Ome leexeleaxt ke — 0.1 8.5 80 
— 1.0 85.0 
Butter, melted... . . LOM ede. _ Devil 8.5 80 
— 1.0 85.0 
Butter beans .... . 75 ie. 21.8 fpaal 0.5 125 
29) 41 9.4 0.6 
Butter beans, cooked . . . 100 3 ¢. a ak Tak _ 100 
=i WF fea | fea! Trace 
Batterfiah ; :. «= <« © .« 2380 #$\b. 41.4 25.3 405 
18.0 11.0 
Buttermilk, see Milks, cultured. 
Butternute ...- - . .« » 20 12 Onn 5.6 12.2 140 
3.5 27.9 61.2 
Butterscotch . . . . . & #7 sq.x }?’ 4.1 0 0.6 20 
*82.0 0 1250 
Cabbage: 
a a rr 85 3c. 3.6 1.2 0.2 20 
*4.4 1.4 0.2 
Spring, boiled A Oe ee oe 8 2c. 1.0 1.4 — 10 
*0.8 ee Trace 
Winter, boiled . . . . 130 je. a bat ( ibe) _ aml 
st Les: 0.8 Trace 
Chinese or celery / fee be = aur 2.6 1.5 OFL 20 
2.4 1.4 0.1 
Chinese, cooked. . . . 100 fe. 2.0 1.0 Or 13 
2.0 1.0 0.1 
Palmetto. ...-. .-. - 100 ie. 6.1 Sec 0.6 45 
6.1 3.3 0.6 
Palmetto, cooked . . . 100 je. 5.6 2.9 0.5 40 
5.6 2.9 0.5 
ya CN 6 See ee oe er ee ee 60 fe. 1.8 a he | Oat 15 
*3.5 1.8 0.2 
Savoy. 1209) 16 7.2 3.9 0.8 55 
6.0 Buc 0.7 
Savoy, boiled be ee tl 4c. abet is _ 10 
*1 1 1.3 Trace 
Caciocavallo, Italian cheese . & 1t. ay ala 15 
34.3 22.0 
akes: 
MS og ey Oe, 50 ~=s 1 sl. 29.3 4.2 0.1 140 
*58 7 8.4 Ove 
Foundation . ..- =. + 50 1 sl. 27.9 2.9 5.9 180 
55.9 5.9 rtp lp’ 


+ See footnote, page 620. 
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C 


Cakes: 


Food items. 


Foundation, frosted . 


Fruit, dark 
Fruit, dark, com. 
Fruit, light, com. 
Jelly roll . 
Plain 
Plain, frosted 
Pound 
Rich 
Rich, frosted . 
Scones (with egg) 
Scones (without egg) 
Shortbread 
Sponge 
Calavos (Avocado) 
Small . 
Diced . 
Pulp 
Sieved pulp 
Calf’s foot jelly 


Calves’ liver, see Veal 


Camembert cheese, European 


Size of portion. 


Grams. 


60 
60 
60 
60 
50 
50 
60 
50 
50 
50 
100 
100 
25 
50 
14 
85 
150 
230 
230 


45 


40 


Campbell's strained baby soups, 


see page 141. 
Canada Dry ginger ale 


Candy: 
Butterscotch . 


Caramels . 


Chocolate, bitter 


Chocolate, sweetened, plain 


Chocolate, sweetened, milk . 


* Largely assimilable. 


225 


6 


6 


Blank space indicates lack of data. 


Value of portion. 


—_—_—_—_——— 

epesenoty Carb. Prot. Fat. Cal. 

1 sl 36.2 3.0 5.6 215 
60.4 5.0 9.3 

1 sl 33.5 3.1 8.3 230 
55.9 5.2 13.8 

1 sl 37.8 2.9 8.3 245 
63.0 4.8 13.8 

1 sl 39.0 2.6 7.5 240 
65.0 4.4 12.5 

1 sl 27.7 2.4 9.5 210 
*55 .4 4.8 19.0 

1 sl. 28.5 3.2 4.1 170 
57.0 6.4 8.2 

1 sl. 37.3 3.1 3.7 200 
62.1 5.2 6.2 

1 sl. 24.7 3.6 11.7 225 
49.3 7.1 23.5 

1 sl 27.1 2.5 8.9 205 
54.2 5.0 L727 

1 sl. 29.1 2.2 7.3 195 
58.2 4.4 14.7 

1 59.5 9.2 10.5 380 
*59.5 9.2 10.5 

1 57.1 8.4 13.2 390 
*57.1 8.4 13.2 

1 sq. 16.4 1.4 5.7 125 
65.6 5.8 23.0 

1 sq 26.7 4.7 3.5 160 
53.5 9.5 7.0 

IT 0.8 0.3 2.8 30 
6.0 2.1 20.0 

4 5.1 1.8 17.0 185 
6.0 | 20.0 

le 9.0 3.2 30.0 330 
6.0 2.1 20.0 

lo. 13.7 4.8 46.0 505 
6.0 fa 20.0 

le. 10.1 4.8 46.0 490 
4.4 2.1 20.0 

2 T. 7.8 1.9 _ 40 
17.4 4.3 — 

1 triangle 9.0 10.5 135 
22. 26.3 

le. 20.3 85 

9.0 

i sq. x 3” 4.1 0 0.6 20 
*82.0 0 12.0 

&” sq. x 3” 7.8 0.2 1.2 45 
*78.0 2.0 12.0 

a" x 1}”x 4" 14 0.3 3.2 35 
18.0 5.5 52.9 

Mx" x} 3.6 0.1 1.8 30 
60.0 2.0 298 

eae" x 2” 3.2 0.4 2.0 35 
54.0 6.0 33.5 


meee t Gross fat removed. 
Negligible quantity is designated by — 
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Food items. 
Candy: 


Chocolate, sweetened, milk, 


with almonds . 
Chocolate creams 
Fondant 
Fudge, plain . 


Glacé fruits: 
Apricots 


Cherries 

Figs 

Pears 

Pineapple 
Hard 
Marshmallows 
Peanut brittle 


Toffee, home-made . 


Cane, see sugars and syrups. 


Cantaloupe . 


Capers 


Capicollo, Italian sausage 


Carambola juice 


Carnation mitk, evaporated 


Carob bean . 
Carp . 
Carrageen moss (Irish) 
Carrot juice, Cellu . 
Carrot tops . 
Carrots, old, raw 
Young, boiled 
Old, boiled 
Canned 
Desiccated 


Cashew nut kernels, raw 


Size of portion. 


Grams. 


15 


10 


100 


100 


100 


Household 
measure. 


wie 


ee 
1}" diam. x 3 


” 5" 
1 8q.X § 


5s 


2” sq. x § 


1 med. 


3 balls, 2” diam. 


5, 13” diam. 


13” x ar 


sas 


toed 

4” piece 

3 lb. 

sa bs 

$c. 

le. 

3c. grated 
4c. 

$C. 

dc. 


u x Lae a” 


Carb. 


3. 
51. 
10. 
72. 

Lie 

*O1. 
39. 
88. 


aW fe 
86. 
5. 
*55. 
§ bi 
73. 
22. 
75. 
40. 
80. 
1fc 


24. 
*80. 
10. 
67. 
8. 
*87 . 


* 


* * * 
Iw 


Value of portion. 
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Nn 


C 


Cal. 


35 
60 
30 
185 


165 


105 


395 


570 
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Food items. 


Cashew nut kernels, fried in 
cocoanut oil . 


Cassava: 
Bread . 


Root 

Starch 

Sweet . 

Wafers 
Catfish 
Catfish, fried 
Catfish, steamed 
Catjang-peas, green pods . 
Catsup, tomato 
Cauliflower . 
Cauliflower, cooked 
Cauliflower, canned 
Caviar, sturgeon, Russian 
Celeriac, cooked 
Celeriac roots 


Celery: 
Raw 


Cooked 

Cabbage 

Cabbage, cooked 
Extract, Burnett, A.P. . 
Root (celeriac) 

Soup, canned 

Soup, canned, conc. 


Soup, cream of, canned, com. 


Cereal coffee infusion 


* Largely assimilable. 


Size of portion. 


Grams. 


15 


25 
100 
60 
100 
25 
230 
115 
115 
100 
20 
125 
100 
100 


100 


Blank space indicates lack of data. 


Household 
measure. 


lic. 
Zc. 
2c. 

2 t. 

1 med. 


1 med. 


2, 7” stalks 


¥c. 


Le: 


Zc. 
1 t. 


Carb. 


* 


to 


< NNNRFWOWRF EN WROD 
DAWDOSOOKFCOKRKRDVOCAOAM 


* 


= 
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= 
eFODOUNFANOCONNWN 
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Value of portion. 


Prot. Fat. Cal. 
4.3 Tae 100 
28.7 52.4 

2:3 0.1 90 
9.1 0.3 

1.6 0.2 120 
1.6 0.2 

0.38 0.1 220 
0.5 O.2 

ict 0.2 125 
p beep)! 0.2 

0.3 Trace 85 
i ag 0.2 
SSzt 47.2 575 
14.4 20.6 
21.6 12.0 230 
18.8 10.5 
23.5 4.3 135 
20.4 ef 

S33 0.4 45 
Sisa 0.4 

0.4 0.2 25 
2.0 1°20 

PS 0.6 30 
1.8 0.5 

1.6 0.4 15 
136 04 

1.0 0.2 18 
1.0 0.2 

4.5 3.0 50 
30.0 19.7 

1.5 0.2 15 
1.5 0=2 

1.5 0.3 40 
1 ey 0.3 

0.4 Trace 4 
ie | Ost 

0.3 _— 5 
0.3 Trace 

1.5 0.1 20 
1.4 0.1 

2.0 0.1 13 
150 Ont 

0 0 0 
0 0 

1.5 0.3 40 
1 af 0.3 

4.8 6.4 125 
2.1 2.8 

2.0 oo 70 
1.4 1.6 

1.8 11.5 150 
0.8 5.0 

0.5 _— 15 
0.2 — 


¢t Gross fat removed. 


Negligible quantity is designated by — 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Food items. 


Cereals: 
Ready to Eat: 


Bran: 
All-Bran, Kellogg 


Flakes, Kellogg . 
Flakes, Post 
Wheat, Pillsbury 


Whole, Post 


Corn: 
Flakes, Kellogg . 


Flakes, Quaker . 
Kiz, General Mills 


Post Toasties 


Oats: 
Cheerios, General Mills 


Rice: 
Flakes, Heinz 


Flakes, White House 
Krispies, Kellogg 
Puffed, Quaker . 


Rye: 
Flaked 


Wheat: 
Crackels, Quaker 


Flakes, Quaker . . 


Whole wheat 
Hecker—H-O 


“Force” 
flakes, 


Holland Rusk 
Krispies, Kellogg 
Krumbles, Kellogg . 
Muffets, Quaker 
Puffed, Quaker . 
Rippled, Loose-Wiles 
Shredded, N. B. C. . 


Shredded Ralston 


Size of portion. 


Grams. 


30 


30 


Household 

measure. Carb 

i I be a key ¢ 
*58 .0 

%c 21.3 
rabees 

2¢ 22.4 
74.6 

i fe a bee f 
57.5 

1c 2.0 
66.6 

léec. 26.2 
87.4 

lic. 24.9 
82.9 

l3c. 26.4 
81.0 

Lhe. 25.6 
85.5 

1 heaping c. 20.2 
67.5 

le 25.0 
83.2 

le 24.4 
81.2 

le 26.5 
88.4 

le 13-S 
88.8 

le 7 A 
*75 8 

le 24.1 
80.2 

le 22.7 
75.6 

le 23.8 
rho pes 

1 10.5 
70.4 

tc 24.8 
83.7 

$c 24.6 
82.0 

1 17.5 
75.6 

Lech 11.3 
75.4 

1 biscuit 7.9 
*78.8 

1 24.5 
81.6 

4c. 23.2 
74.0 


Value of portion. 


Prot. 
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Cc 


Cal. 


120 


120 
115 
115 

60 


110 


115 
110 


115 
55 
115 
115 
85 
55 
40 
120 


110 
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CG asada pein Value of portion. 
eer 
Food items. Grams. panne Carb. Prot. Fat. Cal. 
Cereals: 
Ready to Eat: 
Toasted whole wheat 
with added wheat 
germ, Blue Cross 2 S30 Lie; 21.3 4.4 0.6 110 
70.9 14.7 21 
Wheaties Ta ee ee. stn plies. 23.5 3.3 0.5 110 
Wore 6 eto ue f 
Whole wheat biscuit, 
Kellogg). = cae 205 wl Dae x See 16.4 2.0 0.3 80 
82.2. 7101 Tay. 
Whole wheat flakes, Kel- 
logg ars 30 ie. 24.0 3.2 0.3 115 
79.9 10.4 Eb: 
Miscellaneous: 
Corn-Soya Shreds, Kellogg 30 3c. 22.2 5.4 0.1 110 
74.0 18.0 0.3 
Grape-Nuts, Post . . 30 je. 24.9 3.2 0.2 115 
83.2 10.6 0.6 
Grape-Nuts Flakes, Post 30 le. 23.2 3.5 0.4 115 
(eich lakers 1.2 
Pep, Kellogg . . . 30 #e. 23.1 bs if 0.6 115 
ritipa! 12.2 1.9 
Triscwt, N.B.C. . . 10 2 8.2 a Pia | 0.2 40 
Sl7 also 1.6 
Cereals: 
Requiring Cooking: 
Barley: 
@reamof- a) 2) 50 «4c. 38.0 5.6 0.8 180 
16.1 Lie 1.6 
Corn: 
Hominy Grits, Quaker . 50 fc. 38.5 5.0 0.3 180 
77.0 9.9 Oey. 
Hominy Grits, Pillsbury 50 #e. 39.0 4.4 0.3 180 
77.9 8.8 0.6 
Hominy (raw) . .. . 50 te. 39.5 4.2 0.3 180 
79.0 8.3 0.6 
COOKCG nu ae) .y . oel bend 1G as 28.0 4.0 _ 130 
14.0 2.0 = 
Hecker’scream . . 50 «fe. 38.6 4.9 0.2 180 
77.3 9.8 0.4 
Parched: (. .- 05 45 te. 32.5 5.2 3.8 190 
72.3 11,6 8.4 
Samp, coarse hominy 50 +c, 39.7 4.2 0.3 185 
*79 4 8.3 0.5 
Cornmeal: 
White, Pillsbury .. . pT as eed Bi n ly BR g ie 0.2 55 
78.3 8.3 1 BS 
White, Quaker. . . 15 1T. ag 1.3 0.2 55 
3 8.9 F 
Yellow, Pillsbury .. 15 a Meg beg 1.2 ae 55 
78. 8.3 : 
Yellow, Quaker co¢; Eee eo es i gh 1.3 ox 55 
77.8 8.5 1.0 
Cooked ec 6" t+ de RO be: 11.9 1.4 0.8 60 
Par 11.9 1.4 0.8 
Crushed,Grandmother’s 30 ho 19.6 4.5 2.0 120 
65.4 14.9 6.5 


Ur : e ass - ab e. + G ‘oss fa ™m ed, 
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Size of portion. 
— SO Value of portion. CG 
: Household — 
Food items Grams. measure. Carb. Prot. Fat. Cal. 
Cereals: 
Requiring Cooking: 
Oats: 
H-O Oats (New ick 
Hecker, H-O.. . 30 1 ¢, 19.9 4.5 Zee 120 
*66.2 15.2 ice 


Mother’s Quaker, Quick 
Mother’s, or Quick 


Quakers’ «© ss 2 - 80 te. 19.2 5.3 1.8 120 
64.0 17.8 apall 
Rolled,raw. . .. . 30 ic. 19.9 5.0 2.2 120 
66.3 IGS7 1.08 
Rolled, cooked, cale. . 250 le. 20.0 5.0 PAD: 120 
8.0 2.0 0.9 
Rolled, Purity . . . 30 te. 18.5 5.0 2.0) 7156 
61.6 16.3 621 
Rice: 
Bence. ie... fpr. 10008. 4c; 22.5 ore 0.9 110 
22.5 2.3 0.9 
Comet cereal . . . 20° 1 heaping T. 16.1 A Trace 70 
80.7 fey OVS 
Gremmof sa . ©». 80 Fe. 23.9 2.2 0.1 110 
79.6 7.4 0.4 
Natural brown, White 
House 5 Gs ear 20 ~=1 heaping T. 1bc3 13 0.5 70 
aon G27 2,2 
White, White House . 20 ~=1 heaping T. 16.2 mB 0.1 75 
81.0 6.4 0.6 
Rye: 
OGreamof . « . . 50 4c. 35.9 6.0 0.8 180 
T1c8 eel 250 1.6 
Wheat: 
Breakfast wheat, Heinz . A) Gee) Ls 15.5 2.1 0.2 75 
ri eee 10.5 0.9 
Cracked wheat. . . 380 te. 23.0 3 4ptps 0.5 115 
16.5 pte eat i a 
Cream Farina, Hecker— 
15 29 ee Pe Ae 30 fc. PRS 2.8 0.3 110 
oF if Poa 9.5 alsal 
Cream of Wheat SP: 30 te. 21.8 3.5 0.7 110 
72.5 11.8 2.4 
Cream of Wheat, cooked 170 je. 24.7 3.4 115 
14.5 2.0 _— 
Cream of Wheat, ‘New 
5-Minute” .. . 20m Otek Le 14.6 2.4 0.3 70 
73.0 12.0 133 
Farina, Grandmother’s, 
) Ey pi ee ener 20° 2 T. 15.0 2.2 0.1 70 
755050 LOLS 0.6 
Farina, Pillsbury . . PAWL ey hel lp 14.9 ae Ot 70 
74.6 10.5 0.4 
Farina, 7 TNT eA bee 15.1 2.4 OF 70 
sed 75.4 11.8 0.6 
Flaked, cooked. . . 120 4c. 14.4 2.6 0.2 70 
12.0 2.2 0.2 
Maltexr Cereal . . + 30 +c. 23.0 5.0 0.5 115 
7027 Hs a i 2a 6 


v0 


66 


C 


Food items. 


Cereals: 
Requiring Cooking: 


Wheat: 


Pettijohn’s, Quaker 
Ralston, wheat cereal 
Rolled, steam-cooked 


Rolled, with all the bran 
Blue Cross : 


Wheathearts, Sperry 
Wheat Oata, Ralston 
Wheatena 


Wheatsworth cereal, 
INS. Ge 


Size of portion. 


Grams. 


Cervellata fresca, Milan sausage 60 


Chard, leaves only . 


Chard, leaves and stalks 


Chard, stalks only . 


Chard, cooked 


Chayote, fruit (Chiote) 


Chayote, leaves (Chiote) 


Chayote, roots (Chiote) 


Cheese: 
American, Kraft 


American, pale 


American, red 


Bel Paese 


Bondon 


Brick, American . 


Brick, Kraft . 


Brie, European 


Caciocavallo, Italian 


Camembert, European . 


Chateau, Borden . 


* Largely assimilable. 
Blank space indicates lack of data. 


Household 
measure. 


}” sl. 54 loaf 
2” x14" x 3” 
re eo 
1 oz. 

21, 

14 cu. in. 

}” sl. 5% loaf 
i's 1S x4" 
1 Fi 


1 triangle 


3, Ye” sl. 44 


Carb. 


iw) SIN ANN eR 
i) NrFORW 


SIN ~1 
we w 


AROOHDDOOOHMERHOUNWHN JINWoOwrsnwoe WISOOwWA 


ee 


Trace 
*033 
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Value of portion. 


Prot. Fat. Cal. 
2.0 0.4 70 
10.1 1.9 

4.5 0.5 110 
15.0 1 Hoy 

Sek 0.5 105 
10.2 1.8 

Dok 0.5 110 
10.5 1.6 

3.9 0.8 110 
13.0 Dek 

4.2 5 ys 120 
14.0 6.0 

3.2 0.8 110 
10.8 2.5 

4.2 0.6 110 
14.0 2.0 

6.0 20.6 215 
10.1 34.4 

2.6 0.4 35 
2.6 0.4 

1.4 0.2 25 
1.4 0.2 

1.3 oO 20 
1.0 O71 

2.4 0.2 25 
2.4 0.2 

1.0 0.1 30 
120 0.1 

8.1 0.7 35 
3.2 0:7 

Le Or 90 
1.8 0.1 

6.8 9:3 115 
22.5 31.0 

4.3 5.4 70 
28.8 35.9 

4.4 627, 70 
29.6 38.3 

6.3 7.0 90 
21.3 23.5 

2.8 T235 80 
9.4 24.4 

4.0 5.5 70 
20.3 27.5 

6.6 9.0 110 
22.0 30.0 

5.2 8.1 100 
20.9 32.4 

2 a we | 15 
34.3 22.0 

9.0 10.5 135 
22.2 26.3 

5.6 bY 100 
18.8 25.5 


t Gross fat removed, 


Negligible quantity is designated by —, 
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Food items. 


Cheese: 


Cheddar 
American (store) 
Argentinian 
Canadian 
English 
Skim, American 
Cheshire 
Cottage 
Cottage, Jewish . 
Cottage, potted . 
Cottage, skim milk . 
Coulommieres 
Cream, Actiedidac 
Cream, English 
Cream, demi-sel, French 
Creamed Old English, Kraft 
Derbyshire 
Dutch 
Edam . 
Edam, American 
Emmenthaler 
Fromage de Brie 
Full cream 
Gammelost, Norwegian 
Gloucester 
Goat’s milk, French 
Goat’s milk, Norwegian 
Gorgonzola 
Gouda, American 
Gouda, Hollander 


GOGH «elie 


Size of portion. 





Grams. 


25 


25 


30 





Household 
measure. Carb. 

14” x 13” x 13” 1.0 
“FE 

134” x 13” x13” 0.3 
14 

14” x 1}” x 12” 0.2 
-Onn 

13” x i x 13” 

13” x 13” x 1}” 0.8 
“ier 

13” x 1a x pe 

1 cu. in 220 
sd nie 

+ ¢. 2.4 
4-3 

dc, 

+, 

4c. 

ie a ae ie ae a 1.2 
*A58 

4 pkg. Trace 
*0.2 

QY x 1 x 3” 0.4 
wih 

"x1" x ts 

3, #” sl. 44 loaf 

1 cu. in. 0.9 
*4 A. 

1 oz. 

13” cube 1.9 
odalees: 

14” cube 

2 cu. in. 0.4 
m4 

14” x1" x ?” 0.3 
*1 54 

ov x 1 x 3” O27 
wide! 

1 oz. 2.9 
*9.8 

1 cu. in. 0.9 
*4 4 

1 oz. 4.6 
Lore 

1 oz. 14.0 
*46.8 

1” x 3” x 24” 0.2 
S156 

1 oz. 

1 oz. 

1 oz. 0.4 


Value of portion. 


Prot. 


to 


bo 


bo 


to oo 
OIBMLRH YENI] 


WOOH ABN DAN DOORH ODS BDOORATOWANHHEMNDOOUWWHROORWHNRENOODNOOHWHOSCONDANMONO 


Fat. 


ey) ee) to et) w 
NIODO 


Oe ) 


PRR OMNWUINDODIORROUNHOWANIBDONNWNOMNHOOHDORMNHONOOOMNORONONUNRDRORONDN 


C 


Cal. 


130 
100 
115 
65 
130 
75 
80 
140 
120 
65 
105 
115 


130 
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cS Bins cf PeNNs Value of portion. 
H hold em NS ea Ti gg 
Food items. Grams. poaaiien Carb. Prot. Fat. Cal. 
Cheese: 
Sg Me Oy BOM pok: Vaex. ie 1.4 9.9 8.4 125 
gar devia *4.8 33.0 28.2 
Mey i ee ee ee 0.2 7.2 2.2 50 
eda a *10 35.9 11.0 
i c kt ore. 8 OU eon 5.0 7.3 90 
Liederkranz 16.8 24 5 
i i ins oe 40 1 triangle 11.4 12.0 160 
Limburg, American g an k 29° 
Limburg, European. .. . 40 1 triangle aie iy 105 
Limburger, Kraft . . . 30 3, 3%"sl. 42 4.8 7.5 90 
16.0 25.0 
Taveret 94 0...) o eee ae ere 2.0 7.9 5.5 90 
*3\0 / 31:8 22.0 
Maines Reng yon ee 30 2 cu. in. i by Hee i ey § 60 
37.2 5.6 
Mozzarella’ 2°) G8 4) 05 a 80. | eos, 0.5 8.4 7.3 105 
wi Se, esol 24.3 
Minster . . . . . . 80 += 1}” cube 2.0 5.0 7.8 100 
*6.9 16:9 25.9 
Minster, American. . . 30 13” cube 6.7 9.3 115 
22.2 31.6 
Mysost, American . . . 30 1oz. 2.9 0.8 20 
9.9 2.8 
Mysost (Scandinavian Pri- 
OSL) eee Se aes Sy oe 30 861 oz. 4.2 10<3 115 
14.0 34.5 
Neufchatel’ = 2. 23.5 2) 30) 62 1y 0.5 5.6 8.2 100 
als 18.7 27.4 
Neufchatel, American .. 30, 2-1 0.8 6.4 5.4 80 
B59 21.3 18.2 
Noekkelost . . . . . 30 1oz. 2.1 9.2 4.9 90 
*740 "S026 16.3 
Oka, see Port du Salut. 
Pabst-sttz). Sila eek is a Date 1.0 3.0 3.6 50 
6.6 19.9 24.3 
Pabst-ett compounded Swiss 
cheeses.) ie 2 2 SRL, 30 1 oz, 1.4 ie 8 6.5 95 
4.6 23.6 21.8 
Parmesan sn ees. ees a Ry XE 2.2 1.0 15 
43.5 19.1 
Parmesan (Formaggio) .. fag i 2.5 a ip | 20 
49.4 22.7 
Parmesan (Reggian), grated Bs aeuts » ey 1.4 20 
34.8 27.3 
Philadelphia cream, Kraft . 30 4 pkg. Trace 3.0 11.4 120 
"0.3. 10:0 38.0 
Pimento (Cheddar) . ... 20 ~=1 cu. in. 3.2 6.4 75 
; 16.0 32.2 
Pimento, Kraft . . . . 30 4"sl. 5¢ loaf 6.6 9.1 110 
22.0 30.5 
Pineapple ce eins IB 1 i 0.7 7.6 9.7 125 
26 29.9 389 
Pont l’Evéque . . . . 20 1)”x1"x 4" 1.8 4.1 5.0 70 
*6.7 20.3 25.0 
Pont l’Evéque, American.” oO he ea ee St 5.0 5.9 75 
25.2 29.3 


* Largely assimilable. 


G 7 
Blank space indicates lack of data, + Gross fat removed. 


Negligible quantity is designated by —, 
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Food items. 
Cheese: 


Port du Salut (Oka, Trappist) 


Pot 

Potted cottage cheese 
Provolone 

Reindeer milk 
Ricotta romana . 
Ricotta salata 
Romano (Pecorino) . 
Roquefort 

Sap Sago . 

Sbrinz 

Scamorzza 
Smearcase (Schmierkise) 
Smoked 


Stilton 


Size of portion. 


Grams. 


25 
50 
50 
30 
30 
50 
30 
30 
15 

5 
30 
30 
50 
10 
25 


Store, see Cheddar, American. 


Swiss . 

Swiss, European . 
Swiss, Kraft . 
Swiss, Russian 


Swiss, Swedish 


Trappist, see Port du Salut. 


Velveeta, Kraft 
Vendéme . 
Wiltshire . 
Yoghurt, American . 


York cream 


30 
30 
30 
30 
30 


30 
30 
20 
30 
25 


Chenopodium, see Lambsquarters. 


Cherries. . 


Cherries, eating ‘ 


Cherries, canned, see Fruits, 


canned. 


75 


Household 
measure. 


Ae ax ee 


1 oz. 


1 oz. 
12 x 4” x 23” 
1 t. grated 


1 oz. 


2 t. 


Lace at x14” 


1 sl. 
1 sl. 
}” sl. 54 loaf 


des A bak oy 


PAe Seales dale! 
3, 2s” al. 4 
y Fi Ie 

1 cu. in 
Sle 
Sle S1- 
4c. 

4c. 


Carb. 


mA; 


ro. 


00 OO i 


- 00 i 09 


cee) 


Value of portion. 


Prot. Fat. 


bo 
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ORO PRED 


bo 
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RF QORPORUANDONOORNHARAOCDWNANKENOKOD 


to 


WOSODOMNHDADROHMTRIWNWRETMVHOHMOCOOCUaNwW 
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_ 
SCWDPWOOROCNNEFPORNWHRFPORMDHRFrWOFrAOCONG 

= to 
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to we) 
aOonwoeanovwro 


J 
WOOPAONARY 
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Co moO 


bo 


= to 


wo 
Orooenowoaus 


a 
CANN NeooROR 
nAnownwoowon 


oore 
moO 
co 
vom.) 


C 


Cal. 


80 
100 
200 
110 
155 
195 
160 
115 

55 

10 
125 
105 
100 

25 


105 


130 
120 
105 
125 


135 


100 
105 

65 
105 


30 


60 
40 


7) TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Size of portion. 
( : Value of portion. 


Household —_———.| 
Food items. Grams. measure. Carb. Prot. Fat. Cal 
Cherries, candied . . - -. 10 38 5.6 _ 0 25 
*55.8 0.6 0 
Cherries, Maraschino, bottled 10 2 2.8 _ _ 10 
*28 4 0.2 0.2 
Cherry extract, Burnett, A.P. Bie At: 0 0 : 0 
0 0 
Cherry jaime ca) aes PASE Sn IEA Me 22.0 0.4 _ 95 
55.0 0.9 Trace 
Cherry jelly ee ae Abie Quis 34.7 0.5 _ 145 
dies Lay — 
Chervil, leaves . . . . . 20 #e. aon Tey 6 0.2 14 
11.5 3.4 0.9 
Cheshire cheese See Ede 20 1 cu. in,; 1.0 5.0 6.2 80 
*5.2 25.0 30.9 
Chestnuts, tresn =) 1s 50 «68 18.3 a Pi ee 90 
*36.6 2.3 Spey 4 
Chestnuts, dried . .. . 3a 8 26.0 3.7 2.5 185 
74.2 10:7 7.0 
Chestnuts, roasted. . . . 50 20 ply Gy 2.6 2.3 105 
35.4 5.2 4.5 
Chicken, fresh: 
Broiler. 2. ou ce eee ee0 a lb; 49.6 5.8 255 
21.5 2.5 
Gigsard’t<5.- 1 ee ne oes 75 1med O/B iiee 2.8 100 
0:6, 9238. 1 3.8 
Flearton a) (2 9 it sre sees 30 = 1 med. 6.2 ny 40 
20.7 5.5 
ling eee eee Aa ee eet 75 2med. 1.8 16.8 Boe 105 
2.4. 22.4 4.2 
Young, dark meat . . . 230 34)]b. 47.8 18.9 375 
: 20.8 8.2 
Young, light meat . . . 230 3b. 50.2 17.0 365 
21.9 7.4 
Chicken, cooked: 
Boiled , poe Fees eee en 115, Ib: 30.1 11.8 235 
26.2 10.3 
Breast, roasted . . . . 115 + Ib. 35.2 2.3 160 
30.6 2.0 
tBroiler, broiled. . . . 115 4 lb. 27.4 4.2 150 
: 23.8 3.7 
Canned, boned . . . . 115 4 lb. 30.1 13.9 255 
262 12:1 
tLight meat, broiled eee ao 1 |b. 36.6 1.3 160 
31.8 ree 
TLORBUOd sv 0.4 “sien os 60 2 oz. 1.935 6819'S 2.6 120 
ya | 32.1 4.4 
Roasted, cold . . . . 115 4)b. 27.9 7.7 190 
; F 24.3 6.7 
tThigh and leg, boiled . . 115 4 |b. 31.7 8.5 210 
: 27.6 7.4 
tThigh and leg, roasted . 11b -4]b, 31.8 9.7 220 
Chicken soups, see Soups. ig oe 
Chickpeas . . ... . 100 ea. — 21.8 5.0 340 
5 - 
Chicory, also see Endive. aD ae =e 
Chicory leaves, green . .. 15 } sm. head 0.6 0.2 Trace 3 
ae d : D 4.0 1.6 0.2 
Chicory leaves, Italian Sen 20 ke. 0.2 0.4 0.1 3 
0.8 1.9 0.4 


* Largely assimilable. t Gross fat removed 
: a - 5 : + ved. 
Blank space indicates lack of data, Negligible quantity is designated by —. 
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Size of portion. 
Lesaudied ile é 
aay Value of portion. 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Chicory root . .. . . 100 15.0 60 
10 
Chilicon carne,canned . . 100 }e. y: Was ya ls 4.6 115 
4.0 13.3 4.6 
Chili con carne, Heinz . 100° fe. 9.2 fee! 6.6 130 
9.2 hee 6.6 
Chili pepper, dried ets £00 8.6 18.0 2.7 135 
*8 6 18.0 2.7 
Chilisauce,com. . .. . 20." iT. 5.2 0.5 0.2 25 
26.0 2.5 0.8 
Chinese or celery cabbage . 110 le. 2.6 1.5 0.1 20 
2.4 1.4 Oz 
Chinese cabbage, cooked . . 100 je. 2.0 10 0.1 13 
2.0 10 0.1 
Chinese jujube . . . . . 100 24.1 hey 0.3 110 
; 24.1 1.2 0.3 
Chinese jujube, dried . . . 100 59.9 4.0 260 
59.9 4.0 


Chiote, see Chayote. 


Chipped beef . ... . 60 ¢1b 15.8 S21 105 
p> 26.4 6.9 
Ghives fresh 5. <a> fi ARE 0.4 0.3 os 3 
*5.8 3.8 0.6 
Choc-Lade, chocolate-flavored 
ities et Se. «250 Ics 29.8 9.0 5.0 205 
11.9 SG 2.0 
Chocolate: 
Beverage, see Cocoa, p. 149. 
Baker’s unsweetened... 14 4 OZ. 3.5 Vel 7.4 90 
25.0 12.0 53.0 
iB RS Sn er a. 2 x 10'?s 3" a besa 0.3 ey 35 
18.0 5.5 52.9 
Sweet, plain... . .- 6 3”x1}"x}". 3.6 On 1.8 30 
60.0 2.0 29.8 
wedi, SE oo ee Oa 6 3”x1}h"x }” 3.2 0.4 2.0 35 
54.0 6.0 30-0 
Sweet, milk, with almonds . 6 3”x14"x}" Sat. 0.5 Bis 35 
61.0 8.0 38.6 
Chocolate creams . . . . 14 13” diam. x 3” 10.1 0.6 220 60 
72.0 4.0 14.0 
Chow-chow,com. . . . . Cle eae ie 0.5 _ 0.8 10 
20 Trace 3.0 
Chow-chow, Heinz Dg Obey a Late 0.6 0.4 0.3 6 
25 1.6 1.4 
] ein AN al TOs 0.2 — 40 
Chutney, apple Pee are ani 
% 7 < t va) ee 20 lg bs 7.4 0.2 _ 30 
Chutney, tomato Pia i ae 
j tee eg AOU Lc, Pf 0.2 0 135 
Cider, sweet apple oa re ; 
y 1. San 50 1 med. 28.0 3.9 reap 155 
Cinnamon buns ae sie ati 
i jui De te SARs HP 8.3 ilelr — 40 
Citrang juice ie 3 7 
4 i Shee (1), 9.4 0.2 0:3 40 
Citron, fresh, unripe ana ae a 
j , 75 } 58.6 0.4 1.1 250 
Citron, candied 9 aide ie ae 
i tl ss 10 1 sm. piece 4.5 _ —_ 20 
Citron, preserved crap “ee na 


(a 


C 


Clams: 
Long (soft-shell), sm. 


Food items. 


Long (soft-shell), med. . 
Long (soft-shell), lg. 
Long, canned 


Round (hard- ciate sm., 
‘Little Neck” 


Round (hard-shell), med. 
““Cherrystone”’ : 


Round (hard-shell), lg. 
Round, canned 
Clam bouillon, canned 
Clam chowder, canned, con. 
Clam chowder, canned 


Clapp’s Baby Foods, see 
pages 142, 145, 147. 


Coca-Cola 


Cocoa beverage, see page 149. 


Cocoa, breakfast, W. Baker 
Cocoa, powder . 
Cocoa shells 


Cocoanut: 
Fresh . 


Desiccated 
Milk pack, F. Baker 


Moist, canned 


Premium package, F. Baker 


Southern style, F. Baker 
Milk 
Milk, prepared 

Cocomalt 


Cod: 
Boneless, salt 


* Largely assimilable. 


Size of portion. 


Grams. 


120 


180 


120 
140 
250 


180 


60 


Blank space indicates lack of data. 


Household 


72 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Value of portion. 


eo. SO 
measure. Carb. Prot. Fat. Cal, 


1 bottle 


2 t. 
2 t. 


4 Ib. 


He 8 5.4 0.7 35 
2.8 13.6 Bue 
NAY 4 8.1 1.0 50 
2.8 13.6 yj 
S.4. 16-5 2.0 100 
2.8 13.6 tiv 
2.2 6.8 1.6 45 
2.9 9.0 1.3 
3.6 7.4 0.8 55 
5.2 10.6 Luk 
4.7 9.5 0.9 65 
5.2 10.6 te 
9.4 19.0 1.9 135 
52> 1056 1.1 
2.4 8.5 0.6 50 
3.0 10-6 0.8 
1.8 a WP 0 14 
1.5 1.4 0 
13.6 4.2 Ba 125 
9.7 3.0 4.1 
10.0 4.5 2.5 85 
4.0 1.8 1.0 
14.4 _ _ 60 
8.0 a= -= 
1.9 0.9 ao 25 
38.0 19.0 27.0 
1.9 2 ab 1.4 25 
Ol ce Zz .6 28.9 
— _ _ 0 
Trace Trace Trace 
2.8 0.6 5.4 60 
27.9 5.7 50.6 
38.1 4.3 41.0 545 
*38.1 4.3 41.0 
8.4 1.8 17.4 205 
8.4 ee 17.4 
30.0 4.4 41.4 515 
*30.0 4.4 41.4 
43.0 4.3 43.0 595 
43.0 4.3 43.0 
42.0 3.9 39.5 555 
42.0 3.9 39.5 
5.5 0.5 a WF 40 
*4 6 0.4 1.5 
31.5 6.3 57.4 670 
31.5 6.3 57.4 
7.0 22 0.3 35 
15 13.1 =, By 3 
15.8 0.2 65 
26.3 0.3 


t Gross fat removed, 
Negligible quantity is designated by —, 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Size of portion. 





Household 


Food items. Grams. measure. Carb. 
Cod: 
Cooked 100 =1 sm. piece 1.6 
. 1.6 
Fried 115 + |b. 3.3 
*2.9 
Grilled 115 ilb 
Steamed 115 1 |b 
Desiccated 60 1b 
Dressed 230 8 3]|b. 
Salt, cooked . 50 e 
Steaks 230 8 3 l|b. 
Codfish cakes, fried 50 1 med. 4.9 
*9.8 
Cod-liver oil 145° 16r 0 
0 
Cod roe, fried 60 202 1.8 
*3.0 
Cod roe, baked in vinegar 60 202 
Coffee, beverage 240 le. a lA f 
0.7 
Coffee, beverage 70 1 demi-tasse 0.5 
0.7 
Coffee, cereal, beverage 240 le. 3.4 
1.4 
Coffee, pulverized . 12 1 heaping T 0.2 
1.8 
Coffee, roasted, ground 10 1 heaping T. (oy 
1.8 
“‘Coffee’’ cream, see 20% cream, 
p. 102. 
Collards (Colewort) 100 le. (fae 
fo 
Collards, cooked 100 3c. 5.0 
5.0 
Comet cereal, rice . 20 ~=1 heaping T. 16.1 
80.7 
Conch meat 115 1b 
Condiments, Relishes, etc.: 
Beefsteak sauce, com. 5a t., 8c: 0.8 
16.0 
Capers 5 I1t. 0.3 
5.0 
Catsup, tomato . {oh = Sh be 4.8 
24.0 
Chili sauce, com. 740 Wed be 5.2 
26.0 
Chow-chow, com. D1 ae Bi be ~ 
Chutney, apple 20 1T. 10.1 
u y pp #50 3 
Chutney, tomato S00 ee leis 7.4 
*37 .2 
Garlic . — 1clove — 


Ss 
S 
° 


Value of portion. 


Prot. 


21. 
21. 
23. 
20. 
31 
27. 
20. 
18. 
43. 
72 
25. 
JBI 
21. 
42. 
43. 
18. 


HONOwWHRHMONONCONBONA 


=" 
NENEOSOOCOCS 
WNWANANKRFPNAOrRO KS 


_ 


eNO 
Orr WOOK 
Orn KRONOS 


aAQaornnwrF 


HoooF 
eNwoNnNo 


- 
- 


© 


Fat. 


rr 
ORK 
OCORWRORCOCOCORNOKP UAH ACOSO 


i 


worere-] 
NODRFPOCODOUNUAUWNANDDOOWONPWOW 


cocooco 
WIG MASH 


Trace 


— 
LS] 


Trace 


wooouos 
SCeOmMNONM 


o 
— 


73 


25 


20 


70 


95 


74. TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


C 


Food items. 


Condiments, Relishes, etc.: 


Horseradish 

India relish, Heinz 
Ketchup, tomato 
Mustard, dry 
Mustard, prepared 
Olives, green . 


Olives, ripe 


Pepper sauce (green), Heinz 


Pepper sauce (red), Heinz . 


Peppers, red . 


Pickles: 
Cucumber, fresh, com. 


Dill . 

Mixed, chopped 
Onions, sour, com. 
Onions, sweet, com. 
Sour, chopped, com. . 


Sweet, chopped, com. 


Size of portion. 


Grams. 


10 
25 


20 


25 
20 


Sweet must’d,chopped,com. 25 


Pimentos, canned 


Salad dressings, see p. 123. 


Soy bean sauce (Hawaiian) . 


Soy sauce (Toyo) 


Tabasco Sauce 


Vinegars: 


Cider 

Malt 

Spiced, salad 
Tarragon 


Wine 


* Largely assimilable. 
Blank space indicates lack of data. 


10 
10 


Household 
measure. 


2 t. 

Ned he 

1 

1 t. 

1 t. 

5 

5, 1” long 


1st 


2\t. 


2 t. 


Carb. 


* 
— 


to 
aan or 
cococe 


bo 


— 


K ORF OR WORDDONW 


= 
or wo 


SNOHK OR ARON 


wOwWrORONH 
ro) 


=| 
4 
ro) 


oo 
DOOWONE 


to 
SOAnasn 


0.5 


Value of portion. 








Prot. Fat. Cal. 
0.3 Trace 9 
3.2 0.2 
0.1 0.1 30 
0.5 0.3 
0.5 0.2 25 
2.5 0.8 
et. _ _ 
2.4 0.3 
0.2 0.2 5 
4.7 4.1 
0:3 6.9 75 
y he | 27 .6 
0.3 5.0 50 
Lav 25.0 
— — 0 
0.7 0.5 
_ O12 0 
1:3 2:7 
O23 0.2 11 
1-3 0:7 
0.2 — 14 
1.2 0.2 
0.2 0.1 5 
0.5 0.3 
OFT _ 5 
ial 0.4 
_ _ 0 
0.2 Trace 
—_— _ 15 
0.1 Trace 
0.1 0.1 1 
0.5 0.3 
0.1 0.1 30 
0.5 0:3 
— 0.2 25 
Trace 0.8 
0.1 Trace 4 
0.9 0.3 
0.8 5 
7.8 — 

0.5 0.2 9 
4.5 Lo 
0 0 0 
0 0 
0 0 _ 
0 0 
0 0 _ 
0 0 
0 0 2 
0 0 
0 0 cmd 
0 0 
0 0 as 
0 0 


t Gross fat removed. 


Negligible quantity is designated by —. 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 75 


Size of portion. 
2 a oes Value of portion. C 
: Household SF 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Condiments, Relishes, etc.: 
Worcestershire sauce... 5 It. 1.0 Trace — 4 
19.0 UE ae Trace 
Consommé, canned Pe LS, _ 7.9 _ 30 
Trace 3.3 Trace 
Consommé, canned, con. . . 120 +c. 0.1 4.7 _ 20 
0.1 3.9 — 
Consommé, Madriléne, Heinz 240 le. 1.4 6.7 — 35 
0.6 2.8 Trace 
Cookies, see Crackers and Bis- 
cuits. 
Corn: 
Crosby, canned... . 115 3c. 18.6 3.0 1.3 100 
16.2 2.6 te 
Golden bantam, canned Pm nes: 4c. 19.0 3.0 1.0 100 
16.6 2.6 0.9 
Green, very young . . . 100 }e. 15.0 3.0 0.8 80 
15.0 3.0 0.8 
Green,canned . .. . 115 4c, 20.9 3.2 1.4 115 
ssl ey 2.8 122 
Sweet,med. . . . . . 100° 1 ear, 8” 21.0 320 abil 110 
210 855 ital 
Sweet, med., cooked . . 100 1 ear, 8” (4 ¢.) 19.2 jail 10 100 
=19E2 aul 1.0 
Sweet, old’ . . . . . 100 #e. 26.0 4.5 1.8 140 
26.0 4.5 1.8 
Penpede ss a 0 5 os « 15 le. 11.8 1.6 0.8 60 
Wert LOST 5.0 
Cornbread... .. . 100° 1,44" 8a. 43.6 6.6 {0 275 
43.6 6.6 wo 
Corn chowder, Heinz. . . 250 le. 20.5 aH 6.0 155 
8.2 ls) 2.4 
Corn Flakes, Kellogg . . .- 30 = l#e. 26.2 2.2 Ord 115 
87.4 7.4 0.2 
Corn Flakes, Quaker . . . 30 le. 24.9 2.6 0.1 115 
82.9 8.7 0.3 
Corned beef, average . . . 230 3 \b. 35.9 59.7 735 
15.6 26.2 
Corned beef, cooked . . . 115 3 |b. 16.4 27.8 320 
14.3 23.8 
Corned beef, canned . . . 115 }i)1b. 30.3 21.5 325 
hire TR 
Corned beef hash, canned . 230 4 |b. 26.0 18.4 6.2 240 
11:3 8.0 27 
Corned mutton, canned... 115 2 |b. Ssek 26.2 380 
28.8 22.8 
Cornmeal: 
White, Pillsbury ee 15 i lead a SLAY G a Ree 0.2 55 
78.3 8.3 vival 
White, Quaker . . . - 15 IT. 11.6 1.3 0.2 55 
sea Whee 8.9 135 
Pillst A et ne OB beg Be 11.8 L:2 0.2 55 
Yellow, Pillsbury Bion na V8 
Yellow, Quaker. ...- 1 1 Ty ae a ee 55 
C ire ae! 100” “2S. 11.9 1.4 0.8 60 
tera 11.9 1.4 0.8 
Corn-oi AGN es rs. eee 28 Me 0 0 115.0 1070 
Jorn-oil . . 5) 3 0 100.0 
Yorn-oi tire 14 i Md ty 0 0 14.0 130 
Corn-oil. . «. -; Pn 0 100.0 
Cornsalad (fetticus) . . . 25 hc. e- ay er T 


76 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


CG Size of portion. Value of partial 
Food items. Grams. vnboreet =: Carb. Prot. Fat. ced 
Leer cals 60 CG, 54.0 _— — 
Cornstarch . . . } 90.0 Sis a. a 
i ee lied Wy w fe’ _ — 
Cornstarch... 90.0 = Se a 
1, Te Hie ea ts i F 
Cottage cheese. . . . . 55 jf “42. 96-6 1.0 i 
i c. 14.0 4.5 1 
Cottage cheese, Jewish . . 50 3} at i 00 z 
c. 10.5 t740 2 
Cottage cheese, potted . . 50 3} ee 240 
Cottage cheese, skim milk : 50 fe. 1226 0.5 55 
ye 1.0 
Cottolené = 205.0) ee a cee 11 1 RSA by 0 0 11.0 100 
0 0 100.0 
Cotton-seed oil. . . . . fa y Wl he 0 it) A NAT 8 100 
0 0 100.0 
Coulommieres, French cheese. 25 £13” x1” x 3” 152 4.3 5.1 70 
4.8 17.4 20.5 
Cowpeas, green ae anime LOOT es V4 C: 22.7 9.4 0.6 135 
O2e7 9.4 0.6 
Cowpeas, dried. . . . . 100 }e. 60.8 21.4 1.4 350 
60.8 2174 : ee 8 
Crab apples Se eee COO RO Sciam 16.0 0.4 0.3 70 
17.8 0.4 0.3 
Crabsapple jwiceiet.) eer ek 13.4 _ _ 55 
‘fi he -- — 
Crabmeat, blue (Atlantic), 
canned me Oarpeera Ve 60 2o0z. 10.8 0.2 75 
18.0 0.4 
Crabmeat paste . .. . C.F et: 0,47 2157 0.3 9 
*6.8 18.8 5:2 
Crabs, Japanese... . 85 4e. 16.9 0.7 75 
19.9 0.8 
Crabs, Norwegian. . . . 85 fe. 16.9 2.9 95 
19.8 3.4 
Crabs, boiled . ... . 60 2 0z2. 11.5 3.1 75 
19.2 &:2 
Crabs (Eastern, hard), canned 85 ce. 0.6 13.4 1.3 70 
Ong 15.8 £6 
Crackermeal . . . . . 100 #e. 12.9 10.9 6.0 400 
72.9 10.9 6.0 
Cracked wheat... <5 .. 195 "Wc. 88.0 12.8 2.0 430 
76.5 a Gy UP | i Uy 
Crackers and Biscuits: 
Afternoontea . . . , 3 1 2.6 0.2 0.5 15 
Tat 6.3 14.9 
“Mtn tl ee og ee ee 2 1 pe O71 0.3 11 
81.0 5.9 12.6 
AYYOWTOOt |? ue ee 4 1 3.6 Oca 0.6 20 
82.0 4.7 12.9 
Boston ao... ae. 25 4 17.8 2.8 2.1 105 
Wal 11.0 8.5 
Batter 7. Sie «She, 12 3, 2” diam. 8.6 13 Lae 50 
71.6 9.6 10.0 
Cocoanut bars . . . . 1p 3 Tom 0.6 ey 50 
: ; : ; 71.6 6.2 16.7 
Cookies, crisp, thin, rich. 10 #61 ae 0.8 1.8 50 
Cookies, soft, thick. . . 20 1 ies ee ri 85 
73.0 6.8 10 5 
* Largely assimilable. t Gross fat removed. 


Blank space indicates lack of data. Negligible quantity is designated by —. 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Food items. 


Crackers and Biscuits: 


Cookies, iced thinly . 
Frosted thickly 

Cream 

Egg 

Fig bars 

Fig Newtons . 

Five o’clock tea . 

Ginger snaps 

Graham 


Large, N. B. C. 


Old fashioned, Sunshine . 


Small, N. B. C. 


Sunshine 


Krispy crackers, Sunshine 


Lady-fingers . 
Lorna Doone 
Macaroons 
Matzoth 

Matzoth, N. B. C. 
Molasses cookies 
Nabisco, vanilla . 
Oatmeal 

Oyster 

Oyster, Sunshine 
Oysterettes, N. B. C. 
Peanut cookies 
Pilot bread 
Ry-Krisp, Ralston 
Saltina Biscuit, N. B. C. 
Saltines 


Saltines, Sunshine 


Size of portion. 


Grams. 


10 
20 
25 
35 
30 
30 
12 
30 
25 
25 

7 
20 


Household 
measure. 


2 


3 


8, 14” diam. 


3, 3” sa. 
3 
1 
6 
il 


il 


5, 24” long 


3 


2, 1§” diam. 


1, 6” diam. 


4 
1 


6 


1 cracker 
1 
3 
3 double 


1 


Value of portion. 
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125 
110 
70 
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40 
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150 
110 
85 
55 
55 
100 
20 
50 
90 


15 


78 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Size of portion. 7 
C Value of portion. 


Household 
Food items. Grams. measure. Carb. Prot. Fat. Cal 
Crackers and Biscuits: 
Sandwich-type, com. . . 15 i 10.8 0.8 2.9 75 
722 5.0 19.6 
Saratoga Flakes, N. B.C. . ll 3 7.6 1.1 1.3 50 
69.3 10.0 12.0 
Boclal tea cc x oy alae 11.1 1.2 1.3 65 
79.4 8.2 9.9 
Soda? 26". =o Sar. ee 10 3, 2” sq. 7.3 1.0 1.0 45 
13.1 9.8 9.1 
Soda, Loose-Wiles . . . rae 5.4 0.6 0.5 30 
80.6 9.6 7.5 
Boda sNWaBb. Gata... ae es 20 3 15.0 a WS 1.9 85 
74.9 i ees 9.4 
Soda, Sunshine . . . . yr Al 4.4 0.6 0.7 25 
75.7 9.6 12:2 
Toasted Dainties, whole 
wheat, IN. /..G.1 02.) Glee 13454 10.1 1.3 7 tat 55 
Ci ae: 9.6 7.4 
Uneeda Biscuit . . . . 20 3 14.5 2.2 2.1 90 
rakyce wy alles! 10.5 
Vanilla wafers . .. . 10 3 7.2 0.6 1.5 45 
72.4 Gad 14.9 
Water cae Re ay ee 18 2 13.6 Pea 0.9 75 
‘ge alias 5.0 
Wheatsworth,N. B.C. . . 10 «2 7.6 0.9 0.9 45 
75.5 8.7 9.3 
Crackels, Quaker . .. . atin alae 24.1 3.3 Oct 115 
80.2 10.9 0.4 
Cranberries. 2°. 9. . « 50 $e. 4.2 0.2 0.3 20 
*8 4 0.4 0.6 
Cranberry sauce . . . . 100 $e. 44.6 0.2 0.3 185 
44.6 0.2 : 
Crayfish (Eastern). . . . 115 341b. 1.2 18.4 ae 85 
: 1.0 16.0 0.5 
Crayfish, boiled a eee ae 60 2 oz. 11.6 0.5 50 
19.3 0.8 
Cream, see Milks. 
Cream cheese, American ; 30 4 pkg. Trace 3.0 11.4 120 
; 0.2 10.0 38.0 
Cream cheese, English epee aes oe ee ete Pas 1.6 17.4 170 
: ; 5.3 
Cream cheese, demi-sel, French 30 2” x1" x 1” 4.3 the 125 
Cream of barley . .. ., 50 4c. 38.0 7 ne 180 
7661 Ya a | 1 6 
Cream ofrice . ... . 30 ie. 23.9 Pe - 0.1 110 
Creamofrye .... . 50 ce. me an ; 5 180 
Cream of Wheat eee are 30 fe. a ae Ae 110 
722.5 18 24 
C re 2: 
ream of Wheat, cooked . . 170 3e. ng 3.4 — 115 
, 2. —_ 
Cream of Wheat, ‘‘new 5-min- , 
tS Oe Ura ies, ae 
ap Merle 20°" 2.7; 14.6 .4 0.3 70 
73.0 13:0 1.3 


* Largely assimilable. ~G f 
Blank space indicates lack of data. Negligible quantity ta dedlanntod Gee 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 79 


Size of portion. 
——————S Value of portion. C 
; Househoid = Or 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Cress, garden . ... =. 20 j3e. 0.8 0.8 0.3 9 
rAd 4.2 1.4 
Cress, water St ae ee ee 20 te. 0.8 0.2 0.2 6 
4.0 1.0 tO 
Perse ee ee sea To Pe ES _ —_ 12.0 110 
as oo 100.0 
Cresker >. nm ss x. 230 -¥Ib. 41.4 6.9 205 
18.0 3.0 
Crumbs, white, dried . ... 55 = de. 41.8 thee haa h 210 
76.0 13.0 2.0 
Cusumber 2. . . . . . 75 29"°x2’ ies 0.6 0.2 10 
aA ar 0.8 0.2 
Cucumber, cooked. . .. . 50> 220 0.3 0.3 _ 2 
Our 0.5 Trace 
Cucumber pickle, fresh, com. 20 3 sl. 3.2 0.2 — 14 
15.9 1.2 0.2 
Sebockalgme ss; ose se 3 100. 1:6, 9.9 3.8 0.9 65 
9.9 3.8 0.9 
Currant (black) jam,com. . Asi. aed 17.2 0.1 _ 70 
*68.8 0.5 Trace 
Currant (black) juice . . . 120 je. iset 0.6 _ 55 
*10.9 0.5 oo 
Currant (red) jelly, com. .. Deel) te 7.9 Trace _ 30 
*66.0 0.3 Trace 
Currant (red) juice oo eee. § 120 7 esc: 12:1 0.4 _ 50 
1031 0.3 -— 
Currants: 
Black os eS ee eee 50 4c. 3.3 0.5 -- 15 
*6 6 0.9 Trace 
Black, stewed without sugar 80 le. 2.9 0.5 _ 14 
*4.6 0.6 Trace 
sett (yl 2 ee 50 3=#c. 22 0.6 _ 12 
*4 4 aa! Trace 
Red, stewed without sugar 80 Ile. 2.6 0.6 _— 13 
*3 2 0.8 Trace 
White i Sy ee Oe 50 3=4¢c. 2.8 0.7 _ 18 
*5 .6 1 Trace 
Zante, dried Phy ae 50 4c. 31.5 0.8 _ 130 
#63 .1 5 Py —_— 
Curried meat . ... .- 60 202. 5.2 4.7 6.7 105 
*8 7 19 Ra! 
Curry powder . . . . . 0.5 +t _ — = — 
*26.1 9.5 10.8 
Cushaw (squash) . . . . 125 Ile. 9.1 1.5 0.4 45 
7.3 1,2 0.3 
Custard-apple . . . - - 100 1 1S St yak —_— 90 
*18.1 ym Trace 
Custard: 
Havana 5 Goes. wT 50 8.9 a LA 1.3 55 
*17.9 2.5 yee 
Egg, baked . .-.- .- S50 4.7 2.6 2.9 55 
ss 494 5.2 5.9 
Egg, boiled . . - - - S50 6.3 2.3 2.6 60 
*12.7 aa 5.3 
Frozen 60 202 10.8 2.4 5.4 105 
*18.0 4.0 9.0 
Pie ae oie bs ROU eee 7 ¥ he 5.5 14.4 270 
*27.7 5.5 14.4 
; ; 5 4 Ib. 0.8 16.0 a Te 85 
Cuttlefish . . -..- +. H6b } Ib 0's 14.0 i's 


80 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


D 


D 


Size of portion. 





Food items. Grams. 
Damson plum . .. =: ~ 50 
Damson plumjam. . . . 25 
Dandelion greens . . . . 50 
Desheens .. 5 -«-%%- «.-0) 100 
Date pudding, Heinz many 50 
Dates, fresh f Secs sae SED 
Dates, dried eee eee is 
Derbyshire cheese . . . . 20 
Dill pickles, com. . .. . 20 
Dock orsorrel . . . . . 20 
“Double” cream, see 40% 

cream, p. 102, 

Doughnuts, os. = eee 45 
Dripping, beet = .. =| \« 10 
Duck, domesticated 230 
Duck, wild . 230 
Duck gizzard . . . . . 100 
tDuck, roasted oa See) gee 
Duck, roasted, cold . . . 115 
Duck egg, see Eggs. 
Dumpling —~ . .— 23 .. 100 
Dutch heads (kohlrabi) . . 100 
Edam cheese . .. . . 30 
Edam cheese, American . , 30 
Eels, Mediterranean 230 
Eels, salt water 230 
Eels,smoked . .. . . 115 
Fels, stewed eS Use 4%) ee 60 


* Largely assimilable. 
Blank space indicates lack of data. 


Negligible 


Household 
measure. Carb 
8 med. 4.8 
*9 6 
eis 13.3 
53.0 
4 Cc. 5:3 
10.6 
1 tuber 23.5 
*93 5 
24.1 
48 .2 
3 5.4 
*35.8 
2 Ig. 9.5 
*73.5 
1 cu, in. 0.9 
*4.4 
4sm 0.1 
0.5 
$c. Trace 
‘Out 
1, 3” diam. 24.0 
53°1 
at" by 0 
0 
3 lb. 
4 lb. 
1 lg. 0.6 
0.6 
+ lb. 
+ |b. 
24.0 
*24 .0 
4c. 4.2 
a4. 2 
1}” cube 1.9 
"60 
134” cube 
4 lb. a.3 
ANE, 
3 Ib, 
4 lb. 
2 oz. 


Value of portion. 


Prot. Fat. Cal. 
0.2 20 
0.5 
0.3 _ 55 
1,2 Trace 
p EA. 0.5 30 
2.4 1.0 
2.9 0.2 110 
2.9 0.2 
s RE 4.9 150 
3.5 9.9 
20 
0.2 0.2 40 
i he" 1.9 
4.9 7.0 90 
24.5 35.2 
0.2 0.1 2 
0.9 0.3 
0.5 Trace 2 
2.1 0.2 
3.0 9.5 200 
Gzt 21.0 
0 9.9 90 
Trace 99.0 
49.2 19.0 380 
21.4 er: 
49.0 12.0 310 
2153 yee 
21.3 3.7 125 
2lee 3.7 
36.3 5.4 200 
31.6 4.7 
$1.2 ma 195 
yea | 6.3 
3.3 a ty fits | 215 
3.3 ye | 
2.0 0.1 25 
2.0 0.1 
veal 10.2 130 
23.5 34.0 
9.2 6.8 100 
30.9 vo eg 
37.5 40.9 530 
16.3 3 ae 
42.8 20.9 470 
18.6 9.1 
21.4 32.0 385 
18.6 27.8 
6.6 10.9 130 
11.0 18.1 


t Gross fat removed 


quantity is designated by —., 
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Size of portion. 
————— Value of portion. E 
Oe OES | pe ae Ei anne as 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Eggs: 
Chinese preserved (Pidan) . 100 1 lg. _ 26.8 18.5 285 
—- 26.8 
Duck: 18:6 
oS Se a 65 1 av. —_ 8.6 9.4 125 
—- SSE eka 
WEEE ot tes a! Ss “iw | 40 1 av. _ 4.4 _ 20 
— pin leal Trace 
eer lee ge OR eee Deel av: _ 4.2 9.3 105 
~- 16.8 36.2 
Goose: 
WHO 452 se le 70) leav- — 9.7 9. 125 
ae — 13.8 14.4 
VON of ee a 45 1 av. _ 5.3 -—- 20 
— 11.6 Trace 
wale) ai ee Ce oe ee 2p Fay. -— 4.4 O51 100 
; — 17.3 36.2 
Guinea-hen: 
Afro) CO a ee ee ae 30 lav. — 4.1 3.6 50 
—_ 13.5 12.0 
White, bulk . . . . 100 hal — 50 
LT 5 Trace 
Wolk bulke. 12 eer oe L100 16.7 31.8 375 
16.7 31.8 
Hen: 
WV HOIG: Cen tes ae? ns 50 = ilav. _ 6.7 5.2 75 
—_ 13.4 10.5 
Pullet’s egg... . 40 lav. 
Witte cs 4G. a). oo:- Lay. = 4.3 0.1 20 
= 1223 0.2 
ih i 15 1 av. —_ 2.4 5.0 55 
—_ 1527 33.3 
Brownegg. .. . . 50 1 av. _ 5.9 5.6 75 
— 11.9 11.2 
Wihiteeeg.s «Gos « 50. = «1 av. _ 5.9 5.4 75 
oo 11.8 10.8 
Dehydrated (dried) eggs 30 1 oz. _— 12.0 af jal 170 
— 40.0 43.7 
Plover, whole Sart ae CD LE — PAM b 279 40 
— 10.7 1 ays 
Turkey: 
WU OLS ao ace tae eee as 80 lav. _ 10.7 9.0 130 
— 13.4 11.2 
WURNTE Ss Soc cae te) 8 50 1 av. _ 5.7 _ 25 
= 11.5 Trace 
eee eye ae, 30 1 av. _ Dek 8.9 105 
— 17.4 32.9 
Turtle, fresh water . . .- 100 => 18.1 sf He 175 
— 18.1 ial al 
Turtle, sea water . . - 35 1 med. _ 6.6 3.4 60 
— 18.8 9.8 
Eggs, cooked: yr 
i Se a ee LOO 2 0 14.1 19. 
<a 0 14,1 19.8 
eee LOO _— 7.6 30.3 315 
Omelette . = 76 30 3 
PO ie ee eee 50 61 0 6.2 5.8 80 
Poached . 0 a 117 
ee eo, ca LOU 2 0.6 10.1 25.2 280 
Berambled *0.6 10.1 25.2 
j . ‘ 1.9 190 
Eggfruit. . - + + <+ 100 ah 4 er 


6 
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E Riss of POKeen Value of portion. 
Food items. Grams. mes Carb. Prot. F e ape 
Eggplant . . . . . 260 al. rg ip ee 
Eiweissmilch . . . . . 240 Ile. roe ue . 95 
Emmenthaler cheese . . . 30 2 cu. in. as Bie iy 115 
Endive, chicory, leaves . . 15 4sm. head rf tr pan 3 
Endive, white chicory, French 45 1sm. crown " : “th np 9 
i i : 50 heart 0.5 0.6 Trace 5 
Escarole (Batavian endive) 4 Pde at hag 
Eulachon (Columbia River 
ie eee 280 lb. 30.4 25.7 315 
smelt) e > (eee 4 1s 112 
Barina) 9%. sues Re, a ee eae Li 15.0 2.2 0.1 70 
(O20 leo 0.5 
Fats, see Oils. 
Fave beans ieee, Ac ae pelOmar a 0: Sel 4.0 _ 30 
4.2 5.4 -— 
Fave beans, dried . . . . 75 }4e. SG7 le ki ae 1.8 240 
48.2 23.6 2.5 
Fennell . . .. . =. =. «50 #£4}(8" diam.) 1.8 0.9 0.1 12 
3.6 1.9 0.2 
Fetticus (cornsalad) . . . 25 fe. 0.9 0.5 Ort 7 
a.6 2.0 0.4 
Figs, fresh, Florida See peo. 2 lg: 5.3 0.3 0.2 25 
*11,7 0.6 0.5 
Wigs, Gangicd > lyre ee ane 16 o1 1150 0.5 —_ 45 
oad 3.5 0.2 
Figs,canned .... . 85 83 34.8 1.0 0.3 150 
40.9 1.2 0.3 
AUC fatbytzoh te eR a ee oy eyes 23.8 1.6 —_— 105 
*52.9 3.6 - 
Figs, Smyrna, processed . . 45 3 23.1 1.4 0.2 100 
*51.3 3.0 0.4 
Higsjaml ©.) 8 cos, Pct eee eae Ler 12.8 ola —_ 55 
61.2 0.7 Trace 
Fig pudding, Heinz . . . 50 24.5 2.0 6.0 165 
49.0 4.0 132.1 
Filberts (hazelnuts), raw, un- 
Baltes. “ale 1, s6sr is Ce oe 620 = Pes 5.2 23.0 250 
*9 3 14.9 65.6 
Filberts (hazelnuts), roasted, 
salted?s v7 a ey ae oe a ee 4.4 4.9 23.3 255 
: *12.6 14.1 66.6 
Finnan haddie . . . . . 230 4lb. 39.0 23.0 375 
: : 17.0 10.0 
Finocchio (fennel) . . . . 50 }(3" diam.) 1.8 0.8 0.1 12 
3.6 1.9 0.2 


Fish and Other Sea Food, see 
specific item. 


* Largely assimilable. 


Blank space indicates lack of data. Pap ianticb og iia 


Negligible quantity is designated by —. 
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Size of portion. 2% : F 
———__— ti i 
Housshald alue of portion 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Fish pastes, ae 
Anchovy .. a ee A 0.1 a By’ DE 12 
72.5 20.6 1251 
Bene Ser kk Gd CFE. 0.2 1.2 0.7 12 
*4.0 20.1 12.0 
Crab Galt: 0.4 bei t (Dee? 9 
*6.8 18.8 5.2 
Lobster geet. 0.2 0.9 0.6 10 
=3.0 15.5 9.8 
Prawn 6) Lt. 4103 0.5 10 
21.6 8.6 
Salmon and anchovy. . Ge it. 0.5 0.8 0.5 10 
eS eb 14.0 9.1 
Salmon and shrimp. . . mele, 0.2 ibah 0.5 10 
4.2 18.2 9.3 
Sardine and tomato. . . Gm lite 0.5 a Ek 0.6 12 
sed fe) 19.0 9.6 
Shrimp St net eo, 5 ee 6 5 0.1 a Kix I O27 11 
SORE 18.3 11.5 
Five-O, chocolate flavored 
drink, made from powder . 250 Ile. 24.2 4.5 0.7 125 
9.7 i 0.3 
Five-O, chocolate flavored 
drink, made from syrup foriepOL clice 29.5 4.0 aha) 150 
11.8 1.6 0.6 
At prea. . cu... ... 2: 100 73.6 14.9 0.5 365 
73.6 14.9 0.5 
Flounder ee ee ee. 30) eb: C2 a 1.4 145 
14.2 0.6 
Flounder, fried... . . 115 #3)b. Le te ae 250 
6.5 Pie ; 
Flours: 
Apple (Italian) . . . . 100 je. 40.8 3.4 _— 180 
*40.8 3.4 — 
Arrowroot ee ae ~< Pat PI be 26.0 _ _ 105 
100.0 _— — 
Banana orpisang . . . 100 4c. ae = mee 320 
Barley meal and flour . . 130 Ile. ari a ie 420 
Buckwheat (sifted) . . . 115 Ile. sake ir ae 410 
aren ee ere 6 10): S16. 99.1 10.9 2.3 470 
76.2 8.4 1.8 
Cottonseed ... . . 100 2153 ripe ae 405 
213 é : 
ten, Battle Creek Food 
a Bed . 100 ie. 43.3 44.8 1.8 390 
43.3 44.8 1.8 
Gluten, see also items below. 
} / ily, iched 115 1c. sifted 86.8 12.1 1e2 405 
Gold Medal, family, enric SRE ‘ae ri 
Gold Medal, ages 
prea “3 . 115 1e. sifted 86.2 12.1 1.2 405 
75.0 10.5 1.0 
Gold Medal, self-rising, 
. , 115 1e. sifted 81.6 11.5 1.2 385 
enriched sans ~ 710 10 0 Lo 
; V th, 
ye pst _ . 100 fe. 74.6 11.4 2.4 376 
it ie a 74.6 11.4 2.4 
Lima bean ....- - 100 1} c. ac. th ro ac 360 
>. me ° 
; 0 13 c. 36.5 61.2 5.0 405 
cca hl a ; 36.5 61.2 5.0 
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F Glos of pert. Value of portion. 
Household —_—__—_—_—_—mr———— > 
Food items. Grams. measure. Carb. Prot. Fat. Cal 
Flours: 
Ost) ee a se os Nes 75 Le. 49.3 11.3 4.8 295 
65.7 15.1 6.4 
Pancake, Aunt Jemima, 
Quaker. .". <« « » 100 2c. 71.6 10.4 1.5 350 
71.6 10.4 1.5 
Pancake, Pillsbury . . . 100 jc. 76.0 7.9 1.2 355 
[76.0 730 ics 
Pancake, Sperry PD ekeee: aC liye why: 104.7 11.9 ey 9 480 
74.8 8.5 1.2 
Pillsbury’s Best . . . . 100 tle. 75.05 11.2 sme) 365 
ca d0m haley. 1.0 
Pisang (banana). . . . 100 je. 72.5 3.5 0.8 320 
72.5 3.5 0.8 
Potato ss. se ee ee LO ec 83.0 0.5 O51 345 
83.0 0.5 0.1 
Prepared soy gluten casein, 
Loeb Lao Soe ee LO) ee, 26.0 42.0 417-0 380 
*26.0 42.0 11.0 
Pure gluten, Loeb . . . 100 jc. 43.0 41.0 2.0 365 
*43.0 41.0 2:0 
Rice: rete ee OO eee: 68.0 8.6 6.1 370 
68.0 8.6 621 
Rye, whole-grain ye ee ll, 13 c. 75.2 11.2 Ley § 370 
75.2 N Oh DS. 1 yf 
Rye, light, Pillsbury . . 100 tle. 78.7 9.9 1.4 375 
eke ef 9.9 1.4 
Rye, medium, Pillsbury . 90 le. 69.0 9.5 1.3 335 
*76.6 10.4 1 ip 
Rye, dark, Pillsbury . . 100 ile. 70.6 15.4 2.6 375 
*70.6 15.4 2.6 
Self-rising gluten, Loeb. . 100 Ze. 40.0 38.0 2.0 340 
*40.0 38.0 2.0 
Self-rising, Wheatsworth, 
N: BS Cue wee eee LOC: 67.9 12.3 Be 350 
67.9 12:3 2.1 
Sno Sheencake . . . . 100 ile. 78.5 7.8 y Bs 365 
Lakes 5 Lot 
Softasilk cake Mee ee OO Mae 73.5 7.5 0.9 340 
73.5 7.5 0.9 
Soy act ae ee canes a ee ee roe 15.6 46.7 7 ay | 280 
"15:6 46.4 2.7 
Soy Dean: as8 knee LOOM nelaG. 8.0 45.0 11.0 320 
8.0 45.0 Li 
Soy, Battle Creek Food Co. 100 1e. 33.4 33.6 21.3 475 
33.4 33.6 21.3 
Swans Down cake . . . 100 Iie. 78.2 7.6 0.8 360 
: 78.2 7.6 0.8 
Wheat, patent . . . . 100 2c, 75.9 10.8 0.9 360 
: 75.9 10 8 
Wheat, patent, enriched . 100 2 e. 75.9 10.8 oe 360 
75.9 10.8 
Wheat, self-rising . . . 115 le. 83.8 11.7 nr 400 
2 Pin 72.9 10.2 C 
Wheat, self-rising, enriched 115 le. a tT ah 400 
29 102 09 
Whole wheat, Gold Medal 130 ie a te 2.6 455 
7 : a 4.0 2.0 
Whole wheat, Pillsbury . 100 3c. A a 2.0 365 
: : 70.8 4 2.0 
Flying fish, Mediterranean . 115  } lb. aoe (SS a Ee 110 
| 19.2 1 ae | 


* Largely assimilable, 


Blank space indicates lack of data, t Gross fat removed. 


Negligible quantity is designated by —. 
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Size of portion. 
—_—_——_. Value of portion. F 
« Household ——_ ee S-SS 7 
Food items. Grams. measure. Carb. Prot. Fat. Cal 
““Force,’’ whole wheat flakes . 30 Ile 23.8 3.4 0.3 115 
*79 5 11.4 i es 


Fowl, see specific item. 
Frankfort sausage (Frank- 


ores ea 7) «4 120) | 2,78 x 1:3 623. 20,0: 9° 310 
1.1 19.6 18.6 
Frankfurter, all meat . . . 120 2,7” x 3” 16.9 25.0 300 
14.1 20.8 
Frankfurter, added cereal. . 120 2,7” x 3” 18.2 16.9 4.0 180 
15.2 14.1 3.3 
French salad dressing... LEP 92. —_ on 6.6 60 
— —— 60.0 
French salad dressing, com. . M2 te 2.0 0.1 3.9 45 
*18.1 0.6 35.5 
Frogs’ legs . . . . . . 2380 $lb. $5.7 0.5 150 
trey 0.2 
Fromage de Brie, American . 25 14” x1" x }” 0.4 4.0 5.3 65 
eed. 15.9 21.0 
Fromage de Brie, European . 25 14”x1" x 3” 5.2 5.6 125 
20.9 22.4 
Frozen custard ae Ai Sa 60 202. 10.8 2.4 5.4 105 
*18.0 4.0 9.0 
Frozen foods, same analyses as 
raw products. 
Fruit cake,dark ... . adh ale |: 33.5 Sal 8.3 230 
55.9 5.2 13.8 
Fruit cake, dark, N. B.C. . 60 Isl. 37.8 2.9 8.3 245 
63.0 4.8 13.8 
Fruit cake, light, N. B.C... 60 Ils. 39.0 2.6 ys) 240 
65.0 4.4 12.5 
Fruit salad, see Fruits, canned. 
Fruit syrups,com.. .. . play aed he 7.5 _ 0 30 
*50.0 0.1 0 
Fruits, Canned:} Refer also to 
specific item. 
Apricots,fancy . . . 120 7¢. 66.0 0.6 _ 275 
3 halves 55.0 0.5 — 
Apricots, choice . . 120 3c. 48.0 0.7 _ 200 
4 halves 40.0 0.6 oo 
Apricots, standard . . 120 je. 30.0 0.8 _ 125 
5 halves 25.0 0.7 — 
Apricots, light syrup. . 120 4c 20.38 ifegl _ 90 
7S 9.9 - 
Bleckberries, extra heavy 
syrup 120 #c. Cian 1.0 _ 280 
56.4 0.8 _ 
Blackberries, fancy . . 120 je. 48.0 1.0 ~— 300 
40.0 0.8 — 


+ General description of grades of canned fruits: Fancy—the top grade; fruit of 
superlative quality packed in extra heavy syrup ranging from 40 to 70 per cent. 
Choice—the grade between the top and standard grades; fruit of fine quality packed in 
heavy syrup containing 10 to 15 per cent less sugar. Standard—the medium grade; 
fruit of good quality packed in medium syrup of about 20 to 25 per cent. Second— 
fruit of second quality packed in 10 per cent syrup; when packed in water, this fruit is 
often designated water; when for bakery use, it may be designated pie and solid packed pie. 

Heavy syrup is used on apricots, peaches, and plums, and, beginning with 10 per cent 
sugar by weight on Seconds, increases in steps of 15 per cent to each grade. Light syrup 
is used on pears, cherries, and grapes, and, beginning with 10 per cent sugar by weight 
on Seconds, increases in steps of 10 per cent to each grade. 

All carbohydrate percentages represent added syrup; available carbohydrate in the 
fruit iteself is negligible by comparison where the syrup is 20 per cent or more. All pro- 


tein percentages are approximate. 


86 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 





FE Size of portion. af Value of portion. 
H hold ee ee 
Food items. Grams. aeeauithe Carb Prot. Fat. Cal. 
Fruits, Cannedy{: 
Blackberries, choice . . 120 jc. 36.0 a hy | - 150 
30.0 0.9 —_ 
Blackberries, standard . 120 $e. 24.0 I -_ 105 
20.0 0.9 _ 
Blueberries, fancy . . 120 je. 72.0 0.5 _ 295 
60.0 0.4 —- 
Blueberries, choice . . 120 je. 48.0 0.6 _ 200 
40.0 0.5 = 
Blueberries, standard . 120 #6, 24.0 Ose _ 100 
20.0 0.6 — 
Blueberries, very light 
syrup ae Po Lee ace & 15.4 O77 _ 65 
12.8 0.6 —_— 
Cherries: 
Nancy) Gg). ee OO) mea Gabe 34.0 0.4 _ 125 
40.0 0.5 — 
Choice 3a Glee) SeSb) eaehlS 25.5 0.5 — 105 
30.0 0.6 — 
Standard!) . . . . 85 #e., 20 aly ay, 0.5 _ 70 
20.0 0.6 o- 
Red, pitted, fancy . . 100 4c. 70.0 0.2 _ 290 
70.0 0.2 —- 
Red, pitted, choice . 100 3e. 50.0 0.2 _- 205 
50.0 0.2 — 
Red, pitted, standard . 100 je. 30.0 0.3 _ 125 
30.0 0.3 —_ 
Figs Sale oe at An 85 364.,3 34.8 120 0.3 150 
40.9 12 0.3 
Fruit salad, fancy Pe eel 40 LO? 33.6 0:7 = 140 
24.0 0.5 a 
Fruit salad, choice . . 140 le. 28.0 0.7 _ 120 
; 20.0 0.5 — 
Grapefruit. . . . . 185 #e. a hy (al 0.7 0.3 75 
12.7 0.5 0.2 
Grapes, Muscat, fancy . 120 ie. 48.0 0.6 _ 200 
40.0 0.5 a 
Grapes, Muscat, choice . 120 je. 36.0 0.6 _— 150 
80.0 0.5 — 
Grapes, Muscat, standard 120 }e. 24.0 0.7 _ 100 
; 20.0 0.6 — 
Loganberries . . . . 75 #e. 21.0 0.5 _- 90 
28.0 0.7 — 
Peaches, fancy . . . 140 2 halves axe 0.5 _ 320 
55.0 0.3 = 
Peaches, choice . . . 140 2 halves 56.0 0.6 _ 230 
40.0 0.4 — 
Peaches, standard . . 140 3 halves 35.0 0.7 _ 145 
25.0 0.5 —- 
Pears, Bartlett, fancy . 120 2 halves 48.0 0:2 _ 200 
40.0 0.2 =a 
Pears, Bartlett, choice . 120 2 halves 36.0 0.3 _ 150 
P 30.0 03 — 
ears, Bartlett, standard. 120 3 halves 24.0 0.5 _ 100 
Pine a oe 20.0 0.4 _— 
apple, heavy syrup . 150 2s. 54.6 0.6 a.2 235 
ee i 36.4 0.4 0.7 
pple, medium syrup 150 2sl. 37.5 0.6 ee! 165 
; é 25.0 0.4 0.7 
Pineapple, light syrup . 150 2s. 22.5 0.6 0.2 95 
15.0 0.4 0.1 


: Black, white and Royal Anne cherries, 
t See footnote on page 85, 
Largely assimilable. 


Blank space indicates lack of data. t Gross fat removed. 


Negligible quantity is designated by — 
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Size of portion. 
Value of portion. F 
Food items Gram Household a Re eee ar Cee ie me Ce) 
: 8. measure. Carb. Prot. Fat. Cal. 
Fruits, Canned}: 
Ranme, fanng 0 f 100: 2,4. c. 55.0 0.3 _- 225 
5 55.0 0.3 — 
Plums, choice. . . . 100 2,3ce. 40.0 0.4 _ 165 
40.0 0.4 — 
Plums, standard . . . 100 3,3¢c. 25.0 0.5 — 105 
25.0 0.5 — 
Prones. 3. us)... ~ ~100) 3 22:3 0.5 0.1 95 
22:38 0.5 0.1 
Raspberries: 
Black, fancy . . . 140 fe. 56.0 1.3 1.3 245 
40.0 0.9 0.9 
Black, choice . . . 140 je. 42.0 1.4 124 190 
30.0 120 150 
Black, standard . . 140 je. 28.0 1.5 1.5 135 
20.0 ikea 1 | 
Red, fancy . . . . 140 #e. 84.0 0.8 _ 350 
60.0 0.6 — 
Red, choice. . . . 140 je. 56.0 tO _ 235 
40.0 One — 
Red, standard . . . 140 je. 28.0 a Iie k — 120 
20.0 0.8 — 
Strawberries . . . . 120 $e. 33.6 0.5 0 140 
28.0 0.4 0 
Fruits, Dried: 
IOR A cai ty. ic ys bs 60 4} 1b. 39.7 1.0 ics 180 
66.1 126 2.2 
AGE eis > bce) ol x 25 +6 halves 10.8 12 0.3 50 
*43 4 4.7 1.0 
Currants, Zante... . 50 4c. Sy hew 0.8 _ 130 
*63\. 1 137 — 
1 ee a ee 18 «2 lg. 9.5 0.2 0.2 40 
*73.5 Ye 1.9 
| a a re i ee 23.8 1.6 _ 105 
*52.9 3.6 — 
Pichi, Gn: ul. > 25 —«10 (large pits) 17.5 0.9 0.1 75 
8 (small pits) 70.0 3.6 0.5 
asked SF lOO CS, 19" diam. 26.5 Ly a 115 
*53.0 3.4 a 
Pears se is eee YF 75 4 halves 27.0 a hel ¢ 0.3 120 
*36.0 2.3 0.4 
Pines) (5 ese «100 SB lg. 40.3 2.4 _ 175 
*40.3 2.4 —- 
Raisins, Muscat, seeded ; 75 ce. 48.3 0.8 _ 200 
*64.4 iyo — 
Raisins, Sultana or Thomp- 
son seedless . .. .- 60 4c. 38.8 1.0 _ 165 
*64.7 ed — 
Raspberries . .- . - 40 +. 32.1 2.9 0.7 150 
80.2 (0: 1.8 
Fruits, Glacé: 
Apricots . ....-- 2 1 med. 17.3 _ _ 70 
86.5 0.6 0.2 
on Ee a er ee 10 3 5.6 _ 0 25 
*55 .8 0.6 0 
Wists eae 15951 11.0 0.5 _ 45 
73.4 3.5 0.2 
oe ee ee ee seer ee 30 102. 22.8 0.4 0.2 95 
75.9 ) 0.6 
Pineapple 8 ay, OE 50 = isl. 40.0 0.4 0.2 165 
80.0 0.8 0.4 
Fruit Juices: 
Apple Sat ee cg Sa. BCs 15.0 0.1 _ 60 
12.5 0.1 — 


+ See footnote on page 85. 
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Food items. 
Fruit, Juices: 
Blackberry 


Blueberry 
Carambola 

Cider, sweet apple 
Citrang 

Crab apple 
Currant, black 
Currant, red 


Granadilla 


Grape: 
Catawba type. 


Concord 
Delaware 
Musceadine 


Welch, certified 


Grapefruit, California 


Grapefruit, Florida . 


Lemon 
Lime 
Limequat 
Loganberry 
Muskmelon 


Orange, California 


Passion fruit, natural 


Peach . 


Pineapple 


Pineapple, Hawaiian 


Pomegranate juice 
Prune 


Quince 


* Largely assimilable. 


Size of portion. 


Grams. 


120 
120 
225 
230 
120 
120 
120 
120 

30 


120 
120 
120 
120 
120 


120 


Blank space indicates lack of data. 


Value of portion. 


re rE OO 
ea Carb. Prot. Fat. Cal. 
he. 8.4 0.4 35 
7.0 0.3 — 
he. 14.9 0.1 _ 60 
*12.4 0.1 — 
le 23.2 0.2 0.2 100 
10.3 0.1 0.1 
le 32.7 0.2 0 135 
*14.2 0.1 0 
he. 8.3 1.5 - 40 
6.9 1.3 — 
he. 13.4 — 55 
“11.2 — =< 
hc. 13.1 4.0.8 = 60 
*10.9 0.5 — 
he. 12.0 0.4 _ 50 
10.1 “0.3 
1 oz. 5.7 0.2 _ 25 
19.1 0.6 — 
he. 24.2 0.5 = 105 
20.2 0.4 — 
he. 20.8 0.4 _ 85 
17:8" 50.3 — 
he. 26.5 0.4 — 110 
22,1 7.08 — 
he. 15.6 0.1 _ 65 
13.0 0,1 — 
he. 18.1 0.4 _ 75 
15.1 0.3 = 
de. 11.6 0.5 0.1 50 
9.8 0.4 0.1 
dc. 15.2 0.6 0.2 65 
12.70 0.2 
Ns 1.5 — ant 6 
O58 ieee pas 
i tao At _ 5 
7326.5 us 
NE ty 1.0 4 
*6.8 
de. 12:1, 0.7 — 65 
10.1 0.6 = 
ic. 10.9 = 45 
Pe 25. 
te. 15.7 0.7 _ 65 
13.1 0.6 a 
1 oz. 3.5 0.4 15 
“Lh 504 
hc. 15.4 0.2 — 65 
12.8 0.3 = 
3c. 15.4 0.4 0.4 70 
12.8 63 0.3 
hc. 15.9 0.4 0.4 70 
*13.3 0.3 0.3 
he. 13.9 0.2 -_ 60 
*11.6 0.2 = 
ic. 34.6 1.0 0 145 
23.8 0.8 0 
dc. 10.9 0.4 _ 50 
9.2 502 ES 


- t Gross fat removed. 
Negligible quantity is designated by —., 
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Size of portion. 
— Value of portion. F 
ee a G Household 
z Trams. measure. Carb. Prot. Fat. Cal. 
Fruit Juices: 
Raspberry, black 120 te. 12.8 0.2 _ 55 
10.7 C2 — 
Raspberry, red 120 }e. 10.0 0.5 —- 45 
8.3 0.4 — 
Strawberry 120 fe. 6.1 0.2 _ 25 
ys I 0:2 — 
Tangelo 1205 4c. 10.8 0.8 — 50 
9.0 0.7 as 
Tangerine 120 }4e. 10.0 7 I 0.4 50 
022 0.9 0.3 
Gammelost cheese, Norwegian 30 1 oz. 2.9 12.6 0 70 
*9.8 42.1 3.4 
Garlic —  leclove _ _ _ _ 
20.0 4.4 0.2 
Gefiillter fisch 60 3 lb. fea 9.6 5.6 105 
§.1 16.0 9.4 
Gelatin Sit _ 2.7 — 10 
—- 91.4 0.1 
Gelatine, Knox, Sparkling 7 1 pkg. 0 6.0 _ 25 
0 85.5 Trace 
Gerber Baby Foods, see 
page 142, 146, 147. 
Ginger ale : 225. lic: 36.0 _ _ 150 
16.0 — — 
Ginger ale, Canada Dry 225 » lice 20.3 _ _ 85 
9.0 ~- == 
Ginger, crystallized 25 1 sm. piece 21.9 _ _ 90 
87.5 — — 
Ginger, ground . 100 60.0 7.4 0.4 280 
*60.0 a 0.4 
Ginger roots 100 9.8 1.3 1.5 60 
*9.8 1.8 1.5 
Ginger snaps 30 ~=—8, 13” diam. 22.8 2.0 206 155 
76.0 6.5 8.6 
Gingerbread 60)" 18a: 30.8 2.5 {fra 205 
51.4 4.2 11.9 
Gizzard, fresh: 
Chicken 75 1 med. (ida) Bb ES! 2.8 100 
0.6 23.01 3.8 
Duck . 100 ey els: 3.7 125 
0.6 21 vo out 
Goose . 100 0 21.4 5.3 135 
0 21.4 Sd 
Turkey 100 15S.) 420.6 10.6 190 
1:3 20.5 10.6 
Gloucester cheese 20 1cu.in 0.9 5.6 5.6 80 
*4.4 28.0 28.0 
Glucose, com. 165 Vik 14.4 — —- 60 
*90.0 — _— 
Gluten flour, see Flours. 
Goat's milk . 240 le 9.1 9.6 1One 170 
° *3.8 4.0 4.2 
Goat's milk, evaporated, Mey- 
enberg : 166 lc 1.3 1.0 rhe 20 
*8.8 7.0 geal 
Goat's milk cheese, French 30 102. Hate A a 130 
Goat's milk cheese, Norwegian 30 1 02. ee . poh 120 
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G Sise of parties: 50 Value of portion. 
Household. = —————_—_—~-—— 
Food items. Grams. nace Carb. _— Prot. Fat. Cal. 
Goose, young . . . . « 260) $)b. 37.5 83.3 940 
: 16.3 36.2 
abeaeee eLlp lb. 32.2 25.8 370 
Goose, roast nee } 28 0 29 4 
Goose egg, see Eggs. 
i See Gee] OO me rneds 21.4 5.3 135 
Goose gizzard 01 4 5 3 
i eo eid eee OO) een 3.7 16.6 15.9 230 
Se haha as 3.7 16.6 15.9 
Gooseberries, green . . . 100 je. 3.4 Lok _ 20 
*3.4 ial —_ 
Gooseberries, ripe . . . . 100 je. 9.2 0.6 —_ 40 
*9.2 0.6 —_ 
Gooseberries, canned, water 
pack -— A ae ee a ee, 7.2 0.6 0.2 35 
6.0 0.5 0.2 
Gooseberries, canned, in syrup 120 }e. 22.2 0.6 0.2 95 
18.5 0.5 0.2 
Gooseberry pie. . . . . 100 #£1si. 31.0 2.8 9.4 225 
*31.0 2.8 9.4 
Gorgonzola cheese. . . . 15 1” x 4” x 23” 0.2 4.2 5.2 65 
SG aueceee 34.7 
Gouda cheese, American . . 30° 1loz. 8.8 7.3 105 
29.6 24.5 
Gouda cheese, Hollander . . 30 1oz. 8.1 8.8 115 
27.0 29.4 
Goya cheese Yiwu irae x 30 102. OcSire LOL Or1 130 
SIEAA Se Sao 30.4 
Graham crackers . . . . 25 3,3” 8q. 18.5 2.5 2.4 110 
73.8 10.0 9.4 
Graham flour, Wheatsworth, 
WN. Be. Oeet sora Ae ee 100 ee 14.65 1154 2.4 375 
74.6 11.4 2.4 
Graham or whole wheat bread 25° 71 ‘gl 12.0 2.4 0.9 65 
48 .0 9.5 3.5 
Grand, Diack.» nn, Seem 5 100m OO 15.5 0.6 _ 65 
¥*15.5 0.6 —- 
Grapes, Concord . . . , 100 24 14.9 1.4 ue 70 
14.9 1.4 1.4 
Grapes, Malaga . . . . 100 15 ah yi 0.8 0.4 75 
Gee 0.8 0.4 
Grapes, white . . . . ., 100 30 16.1 0.6 — 70 
*16.1 0.6 os 
Grapes, canned, see Fruits, 
canned. 
Grape butter . . . . . 35 2T. 20.5 0.4 Trace 85 
5s 58.5 1.2 0.1 
Grape juice: 
Catawba type . . . . 120 4c. 24.2 0.5 _ 105 
20.2 0.4 -= 
Goneard: nse. swe 180 4c. 20.8 0.4 _ 85 
aly dpe 0.3 — 
Delaware. . . . . . 120 4c. 26.5 0.4 _ 110 
; 2:1 62 
Museadine . . . . . 120 dc. 15.6 0.1 _ 65 
; 13.0 0.1 — 

Welch, certified . . . . 120 4c. 18.1 0.4 _ 75 
15.1 0.3 -— 
Grapefruit . . . . . . 100 4, 4” diam. 5.3 0.6 _ 25 

*§.3 0.6 — 


* Largely assimilable. 


Gross fat re red. 
Blank space indicates lack of data. : re 


Negligible quantity is designated by — 
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Size of portion. 
—__o— —_—_— Value of portion. G 
: Household pee 
Food items Grams. measure. Carb. _‘ Prot. Fat Cal. 
Grapefruit, canned, water pack 135 3c. 10.8 OT 0.3 50 
8.0 0.5 0,2 
Grapefruit, canned, juice pack 135 ie. 12.2 OF 0.3 55 
9.0 025 0.2 
Grapefruit, canned, insyrup . 135 ce. 18.2 0.7 0.3 75 
13.5 0.5 O52 
Grapefruit juice, canned, un- 
sweetened See tan. 120) Fe 10.2 0.5 0.1 45 
*8.5 0.4 0.1 
Grapefruit juice, canned, sweet- 
paper See ek, 120) ha: 16.8 0.5 0.1 70 
*14.0 0.4 0.1 
Grapefruit peel, candied .. 10 + 1sm. piece 8.1 =_ _ 35 
80.6 0.4 0.3 
Grape-Nuts, Post . . . . 30 fe. 24.9 3.2 0.2 115 
83.2 10.6 0.6 
Grape-Nuts Flakes, Post . . 30% 5 1%c: 23.2 3.5 0.4 115 
(HC ib berg Lee 
Green beans, canned . . . 100 #3e. 3.4 1.2 Orn 20 
3.4 1.2 0.1 
Green beans, see also beans, 
string 
Greengage plums ... . 50 3 med, 5.9 0.4 — 25 
FT12S 0.8 — 
Greens, cooked: 
Reema cer. Te os bed 4c. 4.3 3.0 _ 30 
Be 2.2 — 
Bracsolie | 707) se) ss 100 A; = JEM A 3.0 Deal 30 
3.7 3.0 0.1 
Chard Pee te. 4100 54.4; 3.0 2.4 0.2 25 
3.0 2.4 0.2 
Golardsge ss Se ves |. 100" “4-0. 5.0 3.5 0.5 40 
5.0 3.5 0.5 
Mmalmeeeee oe; oes, 100. 4c: 4.0 1.8 0.3 25 
4.0 18 0.3 
Sea-kale (sea-cabbage) . . 100 jc. 0.3 04 0.1 4 
0.3 0.4 LW al 
ee oes se. 100° 4-4 0.8 ao 0.2 15 
0.8 2:0 OFZ 
Turnip tops... . . 100 #3e. 3.0 2.0 0:2 20 
3.0 2.0 0.2 
Greens, salad: 
B eure wee ne oe CG) HK 1 hic. 0.2 doo 0:3 12 
ae *0.3 2.8 0.4 
i 7 a a a 15 1 sm. head 0.6 0.2 Trace 3 
Chicory or endiv 4 re a rie 
Chicory, Italian. . . . 20 fe. are ies er 3 
d A eee 25 te. 0.9 0.5 0.1 7 
poe oe 3.6 2.0 0.4 
i ee) ey, eo eo0. 48°C, 5.9 a Way 0.5 30 
Dandelion ae oa 6 
ae ee 50 heart 0.5 0.6 Trace 5 
Escarole . . . 4 Ph rhe hg 
ee 20 fe. 0.8 0.8 0.3 9 
Garden cress . ri rie 4 
- . . es 660) 21g. leaves” 0.5 0.6 0.2 6 
ee 10 #12 420.3 
Mee atu; Gs 50 4c. 2.0 1.2 0.2 15 
Mustard .. ro 93 03 
. 0.2 0.3 — 2 
Mustard and cress. . . 20 te Ph tgs “i = 
Pees fa 2 LOU 2.5 io 0.4 20 
Purslane . . tok ne Sid 
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Food items. 


Greens, salad: 
Romaine . 


Roquette . 

Sorrel or dock 

Turnip 

Watercress 
Grits, Hominy . 
Groats, Robinson’s Patent 
Grouper, red 
Grouse, roast 
Gruyére cheese . 
Guava, common 
Guava, common, Fla. . 
Guava, strawberry 
Guinea hen . 
Guinea hen, roast . 
Guinea hen egg, see Eggs. 


Gumbo (okra) 


Gumbo soup, Creole, canned . 


Haddock 

Haddock, fresh, fried 
Haddock, steamed . 
Haddock, smoked 
Haddock, smoked, steamed 
Hake 

Hake, fried . 

Hake, steamed . 

Halibut, cooked 

Halibut, smoked 


Halibut steak 


* Largely assimilable. 


Size of portion. 


Grams. 
50 
100 
25 
50 
20 
50 
9 
230 
115 
"30 
15 
15 
15 
230 
115 


50 
250 


230 
115 
115 
115 
115 
230 
115 
115 
115 
115 


230 


Blank space indicates lack of data. 


Household 
measure. 


5 leaves 


4c. 
4c. 
4 Cs 
qc. 
VT. 


1 sm. 
2 sm. 
3 lb. 
3 Ib. 


7, 24” pods 


le. 


Carb. 


xt x 


* 
COoOaWwo 


* 
~J 
_ 


“ 
* eed 


~1 09 
a~10 ' 
AROONHP ANH S HWON 


WNHNEH RO wD 


ouoe 


Value of portion. 


Fat. 


Prot. 


39. 
ae 
23. 
20. 
28. 
24. 
26. 


23 
25 


22. 
35. 
15. 
22. 
19. 
21. 
18. 
23. 
20. 
23. 
20. 
42. 
18. 


RPORNORNNOOOrS 


ORE HEN NOR ONOOHPAWRRHOROMNKREAINOA 


Corr 
10D © 


APOHDORATWHWON ER RWRWODWhRAND 


oo 
>_> 


3 
4 
ro] 
3° 


ooo 
owhd 


to 


= 


- 


WOSCWORWDERHAIMDDCONNHDWwWAWAY 


oec° 
wnNne 


NPOODKFRAOHFOHKPNRWORDROAD W 


® 


Cal. 


8 
8 


12 
45 


170 
200 
120 
110 
115 
160 
235 


125 


i t Gross fat removed: 
Negligible quantity is designated by —: 
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Size of portion. 
Value of portion. G 





Food eee G Household --s_ vX— 
. rams. measure. Carb. Prot. Fat. Cal. 
Halibut, steamed . . . . 115 3b. let 1.9 130 
rae 24.1 1.7 
Haliver oil (P. D. & Co.) . . 2.4 & t. 0 0 2.4 20 
; ; 0 0 100.0 
Haliver oil (P.D. & Co.) . . 0.7 20 drops 0 0 0.7 6 
0 
0 100.0 
Brees lean 2... 2 . 280 £341b. 57.5 Be Bab 545 
25.0 14.4 
Fresh,medium . . . . 230 = 3b. 35.2 66.5 770 
15.3 28.9 
tBaked or boiled . . . 115 lb. 30.4 5.6 175 
26.4 4.9 
PERC Gee se 116: - F 1b, 33.0 5.0 180 
yi A 4.3 
ja MO A eee ae | a a Be 3.8 6.8 80 
19.0 34.1 
tSmoked, boiled. . . . 33 Iai. _ Vat 6.8 95 
—_— 22.1 20.6 
Smoked, lean any be SPST SB lok 25.5 47.8 630 
19.8 20.8 
Smoked, medium . . . 230 4341b. 87.5 89.2 995 
16.3 38.8 
tSmoked, parboiled and 
baked ee stalls 2) oy 32.2 4.4 175 
28.0 3.8 
Hand cheese, Mainz .. . 30 2cu. in. 152 a bey 55 
3.0 5.6 
Hare yvosust cee. «6 L1G 4b. 35.9 8.0 225 
3153 7.0 
Haricots (beans), cooked. . 125 je. 20.7 8.2 _ 120 
*16.6 6.6 Trace 
Flageolets, canned . . . 130 je. 14.9 5.9 0.1 85 
lal Is 4.6 0.1 
Verts,canned .. . . 1380 je. 2.6 1.4 0.1 15 
e250 Ls Op 
Haws, scarlet : . . s « 20 10 med. JH f 0.4 Onn 20 
AE By 20 0.6 
Hazelnuts (filberts), raw, un- 
eaitedes tse ee. ie os . 85."° 20 a.0 5.2 23.0 250 
*9.3 14.9 65.6 
Hazelnuts (filberts), roasted, 
Za Ca ena ie, © “SB. 3°20 4.4 4.9 23.3 255 
*12.6 Vash 66.6 
Head cheese ort 115). 2 1b; uy ep? 23.38 285 
15.0 20.3 
Heart, fresh: 
Beef, lean ee eee 6. GLb’ ~ 21b; 0.8 19.4 4:3 125 
One 16.9 Bor f 
Beef, lean with visible fat . 115 3b. 0.1 17.7 23.8 295 
pal 15.4 2057 
Chicken . ...-- =. SO 1Imed. 0.5 6.2 3.1 45 
156, <20:.8 7.0 
eae We te la cele 10D °¢ Ib. 0.56 19.4 5.5 135 
0.4 16.9 4.8 
Mamet ts..tsk o. vlpxe.« AdB. 31h, 1:2 19.3 11.0 185 
1.0; 16.8 9.6 
Tg) 4) ees ie BU 1 OB. Trace 4.9 3.8 55 
0.2 16.2 a bee 6 
Dueameee TAF ee oe eg LAD 4 Ib. 0.9 ply by 8.2 155 
0.8 15.4 el 
Heart, cooked: 
ea he o OO ~2 OM. 15.0 8.8 145 
Sheep, roast . 280 14.7 


Heinz Baby Foods, see pages 
143, 146, 147. 
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a Di aaschied sedans Value of portion. 
Household © ———————_ 
Food items. Grams. a pamensrg Carb. Prot. Fat. Cal. 
Herring, lake . . . - ~- 100 1 sm. pte yy 105 
Bos: ile ON ey ee ee ae rep 180 
oo ideet a ee LOO ee 19.6 11.3 185 
Goliad 19.6 11.3 
Baked in vinegar 2-8) a0 tam. 16.9 12.9 190 
16.9 12.9 
Hried . nea) eee LOO Fe lem, 1.5 21.8 15.1 235 
*1.5 21.8 15.1 
Ganned 4.) 2 4o5.. 20. 2159" Sb: 23.8 14.3 230 
20.7 12.4 
Canned in tomato sauce . 115 3b. 4.2 18.2 12-1 205 
3.4 S1b.S 10.5 
Pickled 2" 5 aut sane Bane 15.0 11.8 170 
25.0 19.7 
Smoked: 
Bloaters® =) % 4 = (2 paid 4 Ib: 22.6 15.4 235 
19.7 13.6 
Hard} 2 a..2 ae 50 = 24" sq. 18.5 7.9 150 
36.9 15.8 
Herring, smoked: 
Kippered oy eh pe ree Lo + |b. 26.2 18.8 170 
22.8 16.3 
Roe, fried State es = 60 2 oz. 2.8 14.0 9.5 155 
*4.7 23.4 15.8 
Enokory, nits, ee ees 3D + ¢, 4.0 5.4 23.6 260 
Liga R16 67.4 
HMollandtrdsk eos eee ibs, al 10.5 1.8 0:7 55 
107;4° 124) Re | 
Hollandaise sauce . . .. . 40) 2:7: _ 1.0 aee 165 
— 2.5 43.8 
Hominy: 
Rawiesaeta-c ee. eee 50 ie. 39.5 4.2 0.3 180 
79.0 8.3 0.6 
Hecker’s.cream . .. . 50 }e. 38.6 4.9 0.2 180 
rere 9.8 0.4 
arched. see cae eee 45 ie. 32.5 5.2 3.8 190 
120704 Lhe 8.4 
Pearl, Quaker: 2. 2" 50 ee. 38.6 4.6 0.5 180 
vier: 9.1 Le 
Gooked = Sse Wo, 200 aan, 28.0 4.0 _ 130 
14.0 2.0 — 
Hominy Grits, Quaker Cu te 50 4c. 38.5 5.0 0.3 180 
F : ; 4020 9.9 O37 
Hominy Grits, Pillsbury .. 50 «fe. 39.0 4.4 0.3 180 
77.9 8.8 0.6 
Money te be ee eG 2b: 10T 20.3 0.1 _ 85 
81.2 0.4 -- 
Alfalfa re ee Erk. > 20, . 177, 20.4 #£=Trace _ 85 
81.7 0.1 “= 
Buckwheat .... . 25 1 Weyl Ie 19.5 Trace _ 80 
78.1 0.1 — 
Orvangewy, <0) eee a 1 eae A 19.7 Trace _— 80 
=a}e 78.6 ot —_— 
White clover. «> "se <-.92 25 LAG 19.4 Trace a 80 
77.5 0.1 — 
Honeydew melon . . . . 240 2 c. diced 14.2 re 0.2 65 
5.9 
Horlick’s Malted Milk. . . §& 17. 5.4 3 ° ? 35 
; *68.0 16. s 
Horseradish, evaporated, Heinz 3 Lk 2.0 Me an 10 
66.8 15.6 09 


* Largely assimilable. ¢t Gross fat removed 
Blank space indicates lack of data. Negligible quantity is designated va home 
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Size of portion. | 
Val f ion. 
5 Household Ja basics ethene I es 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Horseradish, roots, fresh .. 105) (Sct. 19 1 i Trace 9 
*19.0 83.2 0.2 
Huckleberries . . . . . 100 zc. 9.7 0.6 0.6 50 
*9.7 0.6 0.6 
Ice-cream: 
50% overrun ae aa HOT v4 roll” 10.5 2.0 6.0 110 
*21.0 4.0 1220 
High-grade . ...., 50 «1 “roll” 9.0 07, shay 150 
*18.0 3.5 23.0 
Junket Se ee. os : 85 1 gill 18,2 2 15.3 225 
PACTS yg & 18.0 
Commerical flavors: 
Chocolate . .. 85 1 gill 21,2 4.5 9.4 195 
*24.9 5.3 10 
Coffesr.)) +2 : 851 gill als }aal 3.8 8.1 170 
*22°5 4.5 9.5 
Ice-cream, cor.: 
Strawberry ee Spe 4 ill 18.3 3.4 (oar 160 
21K 4.0 9.0 
EE a ee Oe 85 1 gill 19.1 3.8 10.2 190 
*I2 5 4.5 12.0 
Ice-cream cones, Trumpet, N. 
ee et gl ck ae jie al 4.2 0.4 O21 20 
83.9 8.1 ey, 
Iceland moss (lichen) . . . tO gee! “Ly — 0.9 —_ 3 
70.0 8.7 — 
OSS yh A a ae 60 202. 16.2 0.1 0.1 65 
«27.0 Ont 0.1 
Ices, water,com. . . . . 120 je. 39.5 0.6 0 165 
33.0 0.5 0 
Indian nuts, see Pine nuts. 
Irish moss (alge) . . . . LO ie —_ 0.7 _ 3 
*0.4 6.8 — 
Itisht stew « .§ . =. . « +115 $lb. 9.0 4.4 12% 170 
*7 8 3.8 0 A 8) 
Isinglass, sturgeon. . . . 3 yD _ PPT f Trace 10 
oo 89.3 1.6 
Jellies, preserves, av. . . . 12) 1 t i (oy f _ _ 30 
64.0 = 
SG ge a Ee anny Ae 25 + box 21.5 2.8 0 100 
S6.0) L120 0 
ll ll vg) eee 50 =I1sl. 74 (tf 9:4 9.5 210 
peer *55 4 4.8 19.0 
Jujube, Chinese ee ca x 2 L00 24.1 1.2 0.3 110 
24.1 122 0.3 
Jujube, Chinese, dried Pa, LOO 59.9 4.0 260 
59.9 4.0 ; 
j ._\* £m ver 25 10 av. Sel 0.2 0.1 1 
Jujube, Fla. acs ae 04 
Julienne soup, canned,cone. . 120 4c. 5 I Sek _ 15 
09 2.6 = 
Junior Foods see p. 145. 
Junket: 
Cre 36: eee 85 1 gill 18.2 2:3 16.3 225 
Ice-cream ? $91 6 27 18-0 
Powder, caramel . . . 12 1T. (3 pkg.) a aa 64 50 
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Food items. 


Junket Powder: 
Lemon . 


Chocolate . 
Orange . 
Raspberry . 
Vanilla . 
Tablet 


Kaki, Japanese persimmon 
Kale, leaves 

Kale, cooked 

Karo, powdered 


Karo syrup, Blue Label 


Karo syrup, Green Label . 


Karo syrup, Red Label 
Kephir 


Ketchup, tomato 


Kidney beans, baked, com. 


Kidney beans, red, canned 


Kidneys, fresh: 
Beef . 


Pork 
Sheep . 
Veal 


Kidneys, cooked: 
Ox, stewed 


Sheep, fried 
Kingfish . 


Kippered herring, canned . 


Kippers, baked . 
Kippers, salted . 

Kiz, General Mills 
Kohlrabi (Dutch heads) 


* Largely assimilable. 


Size of portion. 


Grams. 


11 


14 


aly | 


ia 


11 


0.5 


115 
115 
230 
115 

60 
115 

35 


100 


Blank space indicates lack of data. 


Household 
measure. 


1 T. (4 pkg.) 
1 T. (3 pkg.) 
1 T. (4 pkg.) 
1 T. (3 pkg.) 
1 T. (2 pkg.) 


lic. 

4c. 

nA ie 

1 Bd 

$c. 

4c. 

1 wine glass 
inate 

1c. 


1c. 


3 c. diced 
4 Ib. 
3 Ib. 
3 Ib. 


4 lb. 
+ ib. 
4 lb. 
} Ib. 
2 oz. 
} lb. 
1} c. 


4c. 


Carb. 


10.9 
98.8 
12.3 
87.7 
10.9 
98.8 
10.8 
98.0 
10.8 
98.0 


Rtrobd 
o 


PON NNO 
DORMROCONROS 


* 

_ 
COFrFCOOR N 
NNOHNIDOR HWOMNTOAD 


Value of portion. 


Fat. 


Prot. 


= 


ra 


DOSCMUMNODNOTONUID HBWNONBDOW OMNNODOEH 


WNNRFRNNr RN wWNND 
WNDMDNOWHWNADWANAYO 


wmmownan 


wWworrh & 


= 


a w 
SOPMOSOPFOKHKAADONDCOUGD ARWHWWHRADN CORK WOONNSDODSCOSCODDCOSCOOHOS 


HM ONN OR OW DOOMED Al 


_ 


NON AWDAH AH Nanwonwnnoao 


Cal. 


330 
255 


220 
130 
115 
135 


185 
230 
200 
290 
120 
190 
135 

25 


ae t Gross fat removed. 
Negligible quantity is designated by —, 
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Size of portion. 
—_— Value of portion. L 
; Household 
Food items. Grams. measure. Prot. Fat. Cal. 
Kohlrabi, stems 50 }e. 4 9 bes | 0.1 20 
: i ey os en 
Kohlrabi, cooked 100 ¢e. 5 1.0 _ 14 
5 1.0 — 
Kola nut 100 4 4.9 1.3 220 
A 49 1.3 
Koumiss 100 = 1 ~wine glass 6 PAY f 420 90 
; 6 PAM 7.0 
Krim-Ko, chocolate-flavored 
drink . 250 lc .8 7.5 3.8 180 
aa 320 1.5 
Kumquats 50 3 med. 5 0.3 0.1 35 
.0 0.7 0.3 
Lactic Acid milk; see milks, 
powdered. 
Lady-fingers 30 ~—si5,, 24” long 2.6 1.5 110 
8.8 5.0 
Lamb, fresh: 
Brains 230 4 1b. 21.8 16.8 245 
9.5 (ee 
Breast 230 4b. 43.9 54.3 685 
19.1 23.6 
Fore-quarter. . 230 34 |b. 42.1 59.3 725 
18.3 Ae! 
Hind-quarter 230 41b 45.1 43.9 595 
19.6 19.1 
Leg, hind, medium fat . 230 =} Ib. 44.2 37.0 525 
19.2 16 5 
Loin 230 4b. 43.0 65.1 780 
18.7 28 .3 
Muscle 230 = Ib. 1.6 34.8 62.1 725 
One Loe 27.0 
Neck 230 84 Ib. 40.7 57.0 695 
ay Care 24.8 
Shoulder . 230 = s Ib. 41.6 68.3 805 
18.1 29.7 
Side 230 384 |b. 40.5 53.1 660 
17.6 2021 
Lamb, cooked: 
tChop, broiled 115 4l1b. 35.6 8.6 225 
31.0 7.5 
tLeg, spring, roasted 115 4b. 35.2 6.8 210 
30.6 bm) 
Roasted, cold 115 41b. 28.4 13.8 245 
po yf 12.0 
Stew, canned . 115 7b. 8.6 7.8 5.2 115 
7.6 6.8 4.5 
Tongue, canned . 115 }1b. 14.8 22.2 265 
12.9 19.3 
Lambsquarters (Chenopodium) 75 14c. Sf a ne 40 
Lambsquarters, Algerian 70 12 -¢. 7.4 5.3 0.6 60 
10.5 7.6 0.9 
15 5 KoA be 0 0 15.0 140 
Lard, refined 6 0 100.0 
1 OLk o 0.3 14.1 130 
Lard, unrefined i rig 04.0 
Leeks, bulbs and leaves 55 he. eh a as i 
100 Cc. 4.0 2.0 0.2 2 
Leeks, cooked i Pot ay aa : 
100 1, 2” diam. 7.4 1.0 0.7 4 
Lemon +74 10 07 


7 


98 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Food items. 


Lemonade, plain 
Lemon juice 
Lemon juice, canned 


Lemon peel, candied 


Lemon extract, Burnett, A.P. . 


Lentils, cooked . 
Lentils, dried 
Lettuce . 
Lettuce, cooked 


Leyden cheese . 


Libby, homogenized foods, see 


page 144. 
Lichi nuts, see Litchi. 
Lichens, see Iceland moss. 


Liederkranz cheese 


Lima beans, green . 


Lima beans, yellow, cooked 


Lima beans, canned 

Lima beans, dried . 

Lima bean flour 

Limburg cheese, American 
Limburg cheese, European 
Limes 

Limes, Florida . 

Lime juice 


Limequat juice, Florida 


Limu, see Algae, Hawaiian. 


Ling cod 
Ling, fried 


Ling, steamed 


Litchi 


Livarot cheese . 


* Largely assimilable. 


Size of portion. 


Grams. 


240 
15 
15 


10 


100 


30 
75 
125 
130 
75 
100 
40 
40 
40 
40 
15 


15 


230 
115 
115 


25 


25 


Blank space indicates lack of data. 
' Sugar content 2.3 per cent, remainder citric acid. 


Household 
measure. 
1.0% 
At 
Wat 
1 sm. piece 
1 t. 
$c. 
dc, 
2 lg. leaves 
4c. 


1 cu. in. 


1 oz. 

4c. 

$c. 

4c, 

$c. 

1} c. sc. 
1 triangle 
1 triangle 
1, 134” long 
1 med. 

1 A 

Le 


4 Ib. 
3 lb. 
} lb. 


10 (large pits) 
8 (small pits) 


14" x1" x 3" 


ore bo o 
Boosmmrnom 


* 
rooororn © 


ONanoairwmSS 


* 


16.5 
*22.0 
27.5 
22.0 
19.0 
14.6 
49.4 
65.9 
63.0 
63.0 


= 


oOrFRNrFOON 


e@ 


DOMNUNWLO 


* 


Value of portion. 


Prot. 


es iat 


oO 
eae. 


Nee 
ANoororannooo 
i" 


ONAANANROOSO 


w 


_ 


= 


ORK RP OWRAOrFR NAOH 


WHEN ee 
TH OWHOWHAAMRATMEHRONONUADO 


bo 


SoS990%m 


a) NHNnNeRK& 
ala NAanwns 
DODD pHnwHeo 


Fat. Cal 
— 100 
a 6 
— 5 
0.3 
a 35 
0.3 
0 0 
0 
4.5 205 
4.5 
0.6 205 
1.0 
0.2 6 
0.3 
O.1 5 
5 ie 
2.2 50 

1256 
7.3 90 

24.5 
0.6 95 
0.8 
1.0 170 
0.8 
0.4 105 
Das 
0.5 265 
1.5 
1.4 360 
1.4 

12.0 160 

29.8 
fet: 105 

19.6 

Trace 20 
0.1 

Trace 2 
0.1 
- 5 

4 
_ 150 

Trace 

14.3 240 

12.4 
0.9 115 
0.8 
0.1 75 
0.5 
5.5 90 

22.0 


J: t Gross fat removed. 
Negligible quantity is designated by —. 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 99 


Food items. 
Liver, fresh: 
Beef 


Chicken 
Goose . 
Mutton 
Pork 


Turkey 


Liver, cooked: 
Calves’, fried . 


Ox, fried . 
Liver paste (paté de foie gras) 
Liver sausage or padding : 
Lobster, cooked 
Lobster, flaked . 
Lobster, canned 
Lobster paste 
Loganberries 
Loganberries, canned 
Loganberry juice 
Log Cabin syrup 
Loquat 


Loquat, Japanese 


Lungs, fresh: 
Beef 


Calf 
Sheep . 


Lychee, see Litchi 


Macadamia nuts, Hawaiian, 
fried in oil and salted 


Macaroni 


Macaroni, Quaker . 


Size of portion. 


Grams. 


230 


75 


100 


115 


115 


30 


75 


Household 
measure. 


3 lb. 
2 med. 
2 med. 
3 lb. 
3 Ib. 


3 lb. 
3 Ib. 
1 t. 

2 OZ. 


1 av. 


14 


4c. 


Carb. 


e 
COrFWOrFRWWNrRNOA 


NYNPRNOMINVAROUTO 


NWOoCooooCOoOreos or RW N 


OME AMAOOKHOMRETONUALARARNODWORROD 


THE Awe 


Value of portion. 


Fat. 


Prot. 


> 
a 
© 


oa 
. . . ww < 
CORNHE NADL OH 


15. 


= 
. . | ede | . id . . 
AYNIBH DONOHOE ANNIORAMNDOYW 


ei ee 


— 
. . . od 
mone ow 


DONPRODOON NAM 


DMHOHDDOOAPHDHNWaAA 


wwaaw w 
aoNowon 


Cal. 


310 


105 


230 


460 


310 


140 


305 


330 


195 


135 


125 


240 
276 


275 
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Mi 


Food items. Grams. 
Macaroni, boiled 240 
Macaroni and cheese 115 
Macaroni in cream sauce, Heinz 240 
Macaroons 25 
Macedoine (mixed vegetables), 

canned 80 
Mackerel: 

Raw 230 

Cooked 115 

Fried . 115 

Canned 100 

Salt 115 

Smoked 115 
Malt Breakfast Food 30 
Malted milk, Borden 8 
Malted milk, Horlick . 8 
Malted milk, Thompson, choc- 

olate a. 1), PS ee s 10 
Maltex Cereal 30 
Mandarinen (tangerines) 100 
Mango, Florida 160 
Manioca starch (tapioca) . 40 
Maple extract, imitation, Bur- 

nett, A.P. 6 
Maple sugar 60 
Maple syrup 18 
Margarine 15 
Marmalade, orange 25 
Marmite, see Vegex. 
Marrow, beef 20 
Marrow, vegetable 100 
Marshmallows . 30 
Marzipan (almond paste) . 10 


* Largely assimilable. 


Size of portion. 


Blank space indicates lack of data. 


' The term “skimmed” is not acceptable. 


Household 


measure. 


a. 
+ |b. 


io, 


2, 1%” diam. 


tre 
1, 134” sq. 
1 Ned Dy 
to 
1 Led I 


Carb. 
37.9 
15. 
ny 

*15. 
33. 
13. 
16. 
65. 
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*3.9 
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Value of portion. 


Fat. Cal. 
220 


Prot. 
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. 
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_— 
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110 


— 


15 


He OF PONMBOHMY 


| 


330 


= 


165 
215 
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ee 
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BRNOERBSBssas 


oo cooSe oe aans ORAROW WN mb 
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. . . . . . 
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t Gross fat removed. 


Negligible quantity is designated by — 
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Size of portion. 


Food items. Grams. 

Matzoth eee sca ae 20 
Mayonnaise,com.. . . . 20 
Mayplcereal . ... . 30 
Ye ay ae or re 15 
Meal, barley .... . 1380 
Corn, granular . . . . 130 
Pea. ere ere LOO 
Myce Ce a ee a SO 
Boy beans. 2° = : % —. 100 


Meal for Millions, see Multi- 
purpose Food. 


Meat for babies, see pages 141-143 


Meat paste (chicken, ham, 


POUSUTO) Olen oh A a...) 20 
Meats, General Classification 
Lean, very well done. . 115 
Medium done. .. . 115 
ACO ge eee ie ee LLB 
Medium fat, well done . . 115 
Medium done. . . . 115 
Bavetea Varese 6, s 116 
Fat, medium done . . . 115 
Very fat, medium done. . 115 
Melba toast, white bread. . 20 


Melon pawpaw, see Papaya. 


Melons, see specific item. 


Milks and Cream, cow: 


Whole DL ee Ptah Oe. Se 
Whole POU oe Ser rae. 
ante dss « « # x LO 
Ln ye ae a ee 28 
Skim,j hand. . . . . 240 
Skim,ijhand.... . 30 
Skim,! separator. . . . 240 
Skim,’ separator. . . . 30 


Household 

measure. 
1, 6” diam. 
pes ae 


2c, 


el 


lic. 


“10 to J => 0 fo) 
aAooorOWN 


15. 
79. 


yO 
to @ 


SCASCOIMIWAWARONOO 


8 


Value of portion. 


Prot. 


ANewowonona 


© 


SCHOMSWORODOOMNSCOOMOL 


CORO OWHFWHWOWOWAWKWeH Wa 
NP NOORFP AM BDH Wwoweo 


Fat. 


= 
= | 
o 


ANOARNMOANOKARWOYS 


= 


SCOSSCCOORNNNRP ARR O 


(e's) 
lal iad 


DRONSOMONONOCNSCHWOHSH AH 


WENO AININSCOOCHOOCNOD 


MI 


45 


225 
205 
190 
335 
320 
300 
425 
560 


80 


170 
20 
165 
35 
95 
12 
12 


90 
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M Size of portion. Value of portion 
—————————— ic 
H hold 
Food items. Grams. a eaaire. Carb. Prot. Fat. Cal. 
Milks and Cream, cow: 
Whey « = © « &s. 22 le. ana te ae 65 
Cream, light (20% fat). . 230 le. aes as od 495 
Cream, light (20% fat) : 27 1 oz. Pie he Reto 55 
Cream, light (20% fat),sour 15 1 ie Ag = mags 30 
Cream, medium (30% fat). 225 Ile. a a pe 680 
Cream, medium (30% fat) . 25 1o2. ae a ade 75 
Cream, whipping (32% fat) 225 Ile. na : we bars 725 
Cream, heavy (40% fat) . 25 1.02. Ae vad od 100 
Cream, heavy (40%fat),sour 14 1T. Bit ve tn 55 
Cream (32% fat), whipped . 10 rf he kes 30 
Coudenned.) Lee ede eee ee 13.5 2.2 2.1 85 
*54.1 8.8 8.3 
Condensed, Eagle Brand, 
Borden,. “siaue, © yas Aste fea hd be 13.4 2.0 2.2 80 
ads 8.1 9.0 
Condensed, Lion Sey wen OL ee Le 14.0 1.9 2.0 85 
*56.0 Thal: 3:1 
Evaporated :. 4,4 «.« 16 91:%, 1.5 1.0 1.2 20 
AOA 637 8 2 
Evaporated, Borden . . 1H po aes Its be 1.4 1.0 ay 20 
cone 6.9 7.9 
Evaporated, Carnation. . iNephe pee 1.5 1.0 132 20 
*9.9 6.8 7.9 
Evaporated, Lion . . . 15 IT. u Ras 1.0 pe 20 
*9.9 6.8 7.9 
Evaporated, Pet “ee 15 (debe 135 a Are Lin 20 
*9.0 y | 7.9 
Evaporated, Van Camp .. Lo ee lake Lee ately » 20 
ch A He fhe 0 ue 
Reconstituted . . . . 240 Ile. 12.7 7.5 8.6 165 
oP: orl 3.6 
Milks, cultured: 
Acidophilus, Lederle . . 240 le. (Cx 8.4 8.4 145 
“30 3.5 3.5 
Acidophilus, Walker-Gordon 240 1le. 9.1 8.2 4.8 115 
sors 3.4 2.0 
Buttermilk, skim, com.. . 240 le. 10.8 7.9 1.0 85 
é *4..5 3.3 0.4 
Buttermilk, whole, com. . 240 le. 10.8 aea 9.1 160 
: *4.5 3.3 3.8 
Buttermilk, sour cream . 240 le. 9.4 8.0 dem 85 
: 73.0 3:3 0.5 
Buttermilk, sweet cream . 240 le. 10.6 8.4 1.0 85 
say Ae *4.4 3.5 0.4 
Kephir . . . . . . 100 °° 1 wine glass « Bi 3.1 2.0 40 
j 1.6 = ale 2.0 
Koumiss . . . . . . 100° 1 wine glass 3.6 2.7 7.0 90 
*3.6 2.7 7.0 
Yoghurt . . . . . . 100 = 1 wine glass 9.4 7.4 7.2 135 
*9.4 7.4 7.2 


* Largely assimilable. t Gross fat removed 
Blank space indicates lack of data. Negligible quantity is designated by wa 
1 The term “skimmed” is not acceptable. 
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Size of portion. 
OO Value of portion. MI 
; Household er KX 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Milks, powdered: 
Whole, dried. . ... 16 27. 5.5 4.3 4.0 75 
. sella. BAe: 26.9 
Skim,dried . ... . NP se ogee Pa AE 5.8 5.3 0.3 50 
- e382 See oD LS 127 
Whey, dried . . ... Sale 6.0 aha) — 30 
"74°54 13.0 0.5 
Dgess skim? 7 . ..) 3 ate Le oe 2.2 0.8 30 
*46.0 32.0 1220 
Klim, whole . . .. . See ie 3.0 Pee 2.2 40 
7380} 2oe7 28.0 
Malted, Borden. .. . peje a Re 5.6 4:3 0.8 35 
70.1 TOP] 9.2 
Malted, Horlick .. . . . Sie SLE: 5.4 lees: Ona 35 
*68.0 16.4 8.8 
Malted, chocolate, Thomp- 
SOT. 25.0” | al 298. LOM le 8.2 0.8 0.6 40 
82.3 7.8 5.8 
Protein, Merrell-Soule .. Sie TS 1.8 3.0 2.2 40 
237 OpesoueO 27.0 
Skim, Merrell-Soule owe rp Tog (ad fi 4.0 3.0 0.1 30 
*49.9 37.7 1.4 
Skim, lactic acid, Merrell- 
Souleta.” .8)e.) a) ose foe a UM bye 3.8 2.9 Ost 30 
*47.8 36.0 it (0) 
Whole, lactic acid, Merrell- 
Sawlege Ate ast. ea": che Bh i 2:6 fo He 22 40 
Pao ob 26.5 28.0 
Milks, various species: 
ee eee ee og 4h (246: 410. 14.9 4.9 3.7 115 
Bil 2,0 1.5 
Barmceee ee «6 2. (240) iG, nels? ale bare 18.1 265 
*4.8 4.8 7.4 
Camel eRe te fs. yes 200 Vr cs 1352 9.1 6.6 150 
*5.6 3.9 2.8 
Carthage, 2-6 > «1 « 240° Lic. 10.3 13.0 24.0 240 
*4.3 5.4 10.0 
Ewe’s (sheep) PAs eee en ea le. 13.9 14.2 15.9 255 
*4.8 5.8 6.5 
acne ee | Pes 2240.1, 9.1 9.6 Oe 170 
*3.8 4.0 4.2 
Goat, evaporated, Meyen- 
berg OR a ee Ui TE Ay 1.3 1.0 1.0 20 
*o°8 7.0 Tp -al 
Barman? 2 ae os ewe 30 =1 o2. 1.9 0.4 0.9 20 
*6.5 1.5 Si: 
Llama Ae eee 2AG . “Lic, aks ey | 9.5 7.8 170 
*5 .6 3.9 Sue 
Marte. . -» . « 246 1:¢. 14.2 4.9 2.9 105 
diate} 2.0 1.2 
Reindeer. . .. . . 250 ile. 5.2 25.0 42.7 300 
ore | 10.0 a hy gt | 
RS ye Fx Ee, 2100 70.56 8.2 4.2 360 
*70.5 8.2 4.2 
Mince meat, homemade . . 115 3 |b. 36.9 5.5 7.7 = 245 
32.1 4.8 Caw 
Mince meat,com.. . . . 115 4b. 69.2 7.7 1.6 330 
60.2 6.7 1.4 
Mince meat, Heinz Pea Lis “tal, 51.9 3.2 333 255 
45.1 2.8 2.9 ‘ 
ince Die OC 1 sl. 42.6 4.7 19.7 37 
-1 9 tg a a a "426 4.7 19.7 
i i ra foe y PO Oe 0 0 0 0 
Mineral oil . . . ‘ ; ; 
j e 4 5B It. 0 0 0 
Mint extract, Burnett, A : ; 
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iV) Bise © of LO Value of portion. 
H hold 
Food items. Grams. aaeppae Carb. Prot. Fat. Cal. 
1; : a0 iy ee 40 C. 35.2 0.2 Trace 145 
Minute Tapioca } 88.0 ae 0.1 
; in Krafty 4 pee eG) eee 5 IY 0.2 10.2 105 
Miracle Whip, Kra 35 12 50.9 
Mock turtle soup, canned,cone. 130 4c. ae she 7 75 
Mock turtle soup, canned 2 240 PS Lio, 12.9 3.8 p Rel 80 
5.4 16 0.5 
Molasses, Br’er Rabbit, Gold 
Labelt. 0. > ee. See 1 esc. 140.0 0.9 0 575 
yy f 0.5 0 
Molasses, Br’er Rabbit, Green 
Label...) sas Fe 90 sc. 133.2 i ir | 0 555 
70.1 0.9 0 
Molasses, Cane: 
Light 2) -2. a be doe + a Oe ee 16.5 _ _— 65 
*65 .0 —_ _ 
Medium. 5,,. 3. 4) 2 ae P) are ben Be 15.0 —_ — 60 
*60.0 — 
Darke} pes eee see PAN ong ed be 13.8 — a 55 
*55.0 —- — 
Molasses cookies . . . . 10 #1 thors 0.6 0.9 40 
76.7 6.4 8.9 
Mountain spinach (Orach) . 75 1c. 3.5 3.3 0.3 30 
4.7 4.5 0.4 
Mozzarella, Italian cheese . 30 = 1 oz. 0.5 8.4 law 105 
a1 See ze 24.3 
Mufes,Quaker . . . . 23° i 17.5 2.6 0.3 85 
hitay  alalal 1.4 
Mulberries, black . . . . 75 2c. Gr 1.0 _ 30 
*8.1 1.3 — 
Mulberries, black, white, and 
red a Stee Ae re tan a Aig ee caty 11.0 0.9 0.5 50 
14.6 122 0.6 
Mullet, grey Oe ee ot 50 2 av. 0.4 7.9 3.4 65 
0.8 15.8 6.8 
Mullet, grey, steamed ae 50 2 av. 10.8 2.0 65 
21.6 4.0 
Mullet,red. . :. . . . 100 2ayv. 2.3 1557 4.7 115 
ioe load 4.7 
Mullet, red, steamed . . . 100 2ayv. 21.4 4.3 130 
; 21.4 4.3 
Mulligatawny soup, canned, 
CONG: Pee s*) shea oe ee eo ee 16.1 4.1 0.8 90 
; 10.7 ak 05 
Multi-purpose Food IG > «> 30 =loz. 10:6) 19:7 1.4 105 
35.0 42.3 4.5 
Mung beans, solid green seed . 100 59.9 23.3 1.0 350 
59.9 23.3 1.0 
Mung beans, sprouts . . . 125 le. 5.0 3.6 0.4 35 
, 4.0 2.9 0.3 
Miinster cheese i &.. w- 80°34" cube mid. L$ ey i 100 
- : *6.9 16.9 25.9 
Miinster cheese, American _, 30 =1}” cube 6.7 9.3 115 
Mushrooms: = 22,9 
ross; S, 0) ce a eee 50 4c. diced Pag _ 0.2 2 
8 3.5 0.4 
Boled: af...) ae?) Seed 4c. _ _ 0.2 2 
, — — 0.2 
FYiag } <7 sa ce ae 60 4e. wai _ 13.4 130 
: 2.2 22.3 
Canned, whole . . . , 80 4c. > _— 0.2 2 
6.2 1.9 0.3 


* Largely assimilable. 


Blank space indicates lack of data. t Gross fat removed. 


Negligible quantity is designated by —., 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Food items. 
Mushrooms: 
Canned, fancy buttons . 


Canned, sliced 


Canned, sliced stems and 


pieces 
Dried . 
Mushroom broth, canned . 


Mushroom soup, 
canned 


cream of, 


Muskellunge 

Muskmelon, California 
Muskmelon juice 

Mussels . 

Mussels, boiled . 

Mussels, canned 

Mustard, dry 

Mustard, prepared, com. . 
Mustard greens 

Mustard and cress . 


Mutton, fresh: 
Chuck, all analyses . 


Chuck, lean 

Flank, medium fat 
Fore-quarter . 

Heart . 

Hind-quarter 

Kidney 

Leg, hind, lean 

Leg, hind, medium fat . 
Liver . 

Loin, free fat removed 
Loin, medium fat 
Lungs . 

Neck, medium fat 


Shoulder, lean 


Size of portion. 


Grams. 


80 


80 


80 


230 
230 
230 
230 
115 
230 
115 
230 
230 
230 
230 
230 
115 
230 


230 


Household 
measure. 


3c. 
3c. 


3c. 


4c. 
3 lb. 
2 02. 
4c, 
1 t. 


1 heaping t. 


4c. 
4. 


3 lb. 
3 lb. 
3 lb. 
3 lb 
4 |b 
3 lb. 
3 Ib. 
3 lb. 
4 lb. 
3 Ib. 
3 |b 
3 lb. 
} lb. 
4 lb. 
4 |b. 


Carb. 


+h *R 
rOOO Th 


HiReHob em 


x 
ell aed 


eh tEs 
Ooas 


* 


SOPNNOS 
ONTO OMDWN 


ar 
on 


105 
Value of portion. NI 
Prot. Fat. Cal. 
_ 0.2 2 
4.5 022 
—_— 0.2 2 
4.4 0.2 
_ 0.2 2 
aul 0.2 
_ PO 14 
15.5 1.5 
_ O72 2 
el 0.2 
5.8 10.6 160 
2.4 4.4 
46.5 5.6 245 
20.2 ye) 
a We 0.2 65 
0.6 0.1 
_ 45 
20.0 2.5 145 
Biv ial 
10.1 1.2 55 
16.8 2.0 
18.2 3.3 110 
18.2 3.0 
OFL — — 
2.4 0.3 
0.4 0.7 10 
4.3 6.5 
whey 0.2 15 
Pal 0.3 
0.3 — 2 
1.6 —_— 
33.6 84.6 925 
14.6 36.8 
40.9 SiG 515 
17.8 16.3 
35.0 88.1 965 
1532 38.3 
35.9 aieO 810 
15.6 30.9 
19.4 14.5 210 
16.9 12.6 
38.4 64.6 780 
16.7 28.1 
19.0 3.5 110 
16.5 3.2 
45.5 28.5 450 
19.8 12.4 
42.6 41.4 560 
18.5 18.0 
53.2 20.8 460 
ys a 9.0 
54.5 42.6 630 
23.7 18.5 
36.8 76.1 860 
16.0 Soul 
23.2 3.2 125 
20.2 2.8 
38.9 46.6 595 
16.9 24.6 
44.9 29.7 460 
19.5 12.9 
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NI Size of portion. 
Household 
Food items. Grams. measure. 
Mutton, fresh: 
Shoulder, medium fat . . 230 4 lb 
Bite iS Gaede a oe Ree ee 
Mutton, cooked: 
tBoiled, lean cy a eae 75 1 sl. 
Brains, boiled . . . . 115 + Ib. 
tChop, lean, broiled -. 100° “I-chop 
Chop, fried, lean po L100 eelsebop 
Chop, fried, med. fat . . 100 1 chop 
Chop, grilled, lean . . . 100 1 chop 
Chop, grilled, med. fat . . 100 1 chop 
Corned, canned . . . . 115 = }1b. 
Heart, roasted . . . . 115 ¢/lb. 
Kidney, fried Fer eee a 2 
Leg, Oued) cans cede tO eels 
tLeg, roasted oe. a ee eka 
tRoasted, cold . . . . 115 1b, 
Scrag and neck, stewed . L165" ib. 
Tongue. canned. . . . 115 3b. 
Mutton soup, canned, cone. . 140 3c. 
Mysost cheese, American. . 30 81 oz. 
Mysost cheese (Primost) .. 30 loz. 


Navy beans. See Beans, baked. 


Nectarines . .... . 125 
Nettle, leafy shoots . . . 100 
Neufchatel cheese . . . . 30 


Neufchatel cheese, American . 30 


Noekkelost cheese, Scandina- 


Wisin ory a ea, ee 30 
Noodles,raw .... , 60 
Noodles, egg, Quaker . . . 60 


* Largely assimilable. 
Blank space indicates lack of data. 


1, 2” diam. 


vas be 


7 be 


1 oz. 
4c. 
$c, 


* + 
monan 
oOanns 


eo 
oo 


— 
NOoOronnNnwa 


* 
NODROK CHOUAMHHAH 


* * 


* 


wmraoanann 


Ik -1 


Value of portion. 


Prot. Fat. Cal. 
40.7 45.8 595 
by Ay 6 19.9 

37.3 68.3 690 
16.2 29.8 

23.2 3.4 125 
30.8 4.4 

13.5 SPs 125 
1157 6.7 

22.6 4.5 135 
22.6 4.5 

22.8 25.2 350 
22:8 25.2 

15.4 60.1 635 
15.4 60.1 

26.5 17.5 270 
26.5 17.5 

19.9 45.0 500 
19.9 45.0 

33.1 26.2 380 
28.8 22.8 

28.7 16.9 275 
25.0 14.7 

Sane 10.5 230 
28.0 9.1 

19.3 12.4 195 
25.8 16.6 

18.7 16.9 235 
25.0 22.5 

33.4 30.8 425 
29.0 26.8 

27.8 28.0 375 
24.2 24.4 

28.1 27.6 370 
24.4 24.0 

6.4 0.8 60 
4.6 0.6 

2.9 0.8 20 
9.9 2.8 

4.2 10.3 115 
14.0 34.5 

nies | _ 70 
0.9 - 

5.5 0.7 60 
5.5 0.7 

5.6 8.2 100 
18.7 27 .4 

6.4 5.4 80 
21.3 18.2 

9.2 4.9 90 
30.6 16.3 

7.0 0.6 220 
Ii 7 1.0 

wad 2.3 225 
11.9 3.6 


t Gross fat removed. 


Negligible quantity is designated by —., 
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Food items. 
Nut margarine . 


Nuts: 
Almonds . 


Beechnuts 
Brazil 


Butternuts 


Cashew nut kernels, fried in 
cocoanut oil 


Chestnuts, fresh . 
Chestnuts, dried 
Chestnuts, roasted 
Cocoanut, fresh . 
Cocoanut, canned moist 


Cocoanut, desiccated 


Filberts (hazelnuts), raw, 
unsalted =f pele 


Filberts (hazelnuts), roasted, 
salted . 


Hickory 
Kola 


Litchi. See Fruits, dried. 


Macadamia, Hawaiian, fried 
in oil and salted 


Peanuts 

Peanut butter 
Peanut butter com. 
Pecans 

Pignolias . 

Pine (pignolias) 
Pine (piniones) 
Pine (sabine) 

Pifion . 


Pistachios 


Walnuts, California or Eng- 
lish . 


Size of portion. 


Grams. 


15 


30 
20 
30 
20 


15 
50 
35 
50 
50 
90 


45 


35 


35 
35 


100 


Household 
measure. 


1 We Nps 
20 
3c. 
4 


12 


20 


+c. 


14 

4c. or 30 
1 a be 

A 

6 (whole) 
Wek be 

ke 

els 

LT. 

Ned 


+c. 


6 (whole) 


Carb. 


* 


= 


* — 
NOSRMOWKRRKFRNNDAADN 


DWWNYRONMRONONOCOONHAOENA 


* 


* 


ANE NN AW 


MH EROSCDTCORNNOOWRO 


PR RODE wos 


of 


Prot. 


0 


bo 
J 


bo 


_ 
WOFPONDODNANNWONATW 


WAHT HODARORORHPRODHDRHOAD 


md 


OnRDHORUE 


COPPHO ON 


a 


Value of portion. 


Fat. 


12. 
84. 


16 


53. 


CARWROUWOTIWRO NNUPBRATO 


© bo i & & bo 


COONIRTNHRORODOONSOANDORUS 


7 
8 


>o 


ano 


N 


185 
240 
300 
485 


250 


250 


255 
260 
220 


240 
360 
95 
90 
185 
60 
60 
70 
65 
70 
130 


195 
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O 


Nuts: 
Walnuts, black 


Food items. 


Walnuts, soft-shelled 


Oatmeal 
Oats: 
Crushed, Grandmother’s 
Mother's, Quaker, 
Quaker and Quick Moth- 
gt ee Wo al eee Ae 
Rolled 


Rolled, cooked, 
Rolled, Purity 


Oca, tubers . 


Oils and Fats: 
Butter 


Cod-liver . 
Corn 
Cottolene 
Cotton-seed 
Crisco . 

Lard, refined . 
Lard, unrefined 
Margarine 
Mazola 
Mineral 
Oleomargarine 
Olive 

Peanut 

Pork fat, salt 
Suet, beef 
Wesson oil 


Okra. 


* Largely assimilable. 


Quick 


Grams. 


35 


35 


20 


30 


30 
30 
100 
30 


100 


10 
14 
14 
1 
11 
12 
15 
15 
15 
15 
14 
15 
14 
14 
15 
10 
10 


50 


Blank space indicates lack of data. 


Size of portion. 


Household 
measure. Carb. 
6 (whole) 4.1 
iW weird 
6 (whole) 4.7 
13.5 
+c. 13.5 
67.5 
1 ¢. 19.6 
65.4 
i¢ 19.2 
64.0 
+c 19.9 
66.3 
4c. 8c. 15.5 
15.5 
i¢ 18.5 
61.6 
14.7 
alee Yi 
xl oe —_ 
pid he 0 
0 
iba 0 
eel 0 
eds 0 
ged igs — 
ak gh 0 
0 
De — 
eae oe 
0.4 
1 ed a 0 
0 
Ned BA 0 
0 
bE he? — 
0.5 
LT. 0 
0 
eke i 
4 oz. 
1 Wd bs 
1d be 
7, 24” pod 2.0 
*4.0 


Value of portion. 


Prot. Fat. Cal. 
9.7 19.7 240 
27.6 56.3 
5.8 22.2 250 
16.6 63.4 
3.2 1.4 80 
16.1 (irk 
4.5 2.0 120 
14.9 6.5 
5.3 1.8 120 
17.8 6.1 
5.0 2.2 120 
16s 1.2 
4.0 1.0 90 
4.0 1.0 
5.0 2.0 115 
16.3 6.1 
al | 0.2 70 
1.4 0.2 
OEE 8.5 80 
1.0 85.0 
0 14.0 130 
0 100.0 
0 14.0 130 
100.0 
0 11.0 100 
100.0 
0 11.0 100 
100.0 
_— 12.0 110 
—_ 100.0 
0 15.0 140 
0 100.0 
0.3 1437. 130 
2.2 94.0 
Vee 12.2 115 
0.6 81.0 
0 14.7 135 
0 98.1 
0 0 0 
0 0 
O.1 12.3 115 
0.9 82.0 
0 14.0 130 
0 100.0 
a 14.0 130 
— 100.0 
0.3 12.9 120 
1.9 §6.2 
0.5 8.2 80 
4.7 81.8 
— 10.0 95 
Trace 99.7 
0.8 o.4 12 
1.6 0.2 


t Gross fat removed. 


Negligible quantity is designated by —. 
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Food items. 
Okra, cooked 


Okra, canned 
Oleomargarine . 
Olive butter 
Olive oil 


Olives: 
Brined 


Manzanilla, green, bottled . 
Queen, green, bottled 
Ripe 
Ripe, canned or bottled 
Omelette 
Omelette, cheese 
Omelette, jelly -. 


Onion extract, imitation 
Burnett, A.P. 


Onion pickle, sour, com. . 
Onion pickle, sweet, com. 
Onion soup, com. 

Onion soup, cream of, com. 


Onions: 
Brown, seasoning 


Boiled 

Fried . 

Green . 

Red skin, large 


Spanish (large, yellow jack- 
Ot aa ae es! es 


Spanish? 
Welsh . 
White, med. . 
White, sm. 


White, boiled 


1 Prior to season. 
2 In season. 


Size of portion. 


Grams. 


100 
65 
15 
15 


14 


15 
15 
15 
20 


14 


250 


240 


35 
75 
60 
25 


200 


300 
565 
100 
50 
15 


15.2 


Household 
measure. 
4c. (5 pods) 
4c. 
i DA iy 
ier 


boa Des 


5 
5 
3 
5, 1” long 


3 


It. 


ces 


5 sm. 
4c. 
5 sm. 


1 onion 


1 onion 


1 onion? 


1, 2” diam. 
1 onion 


1 onion 


Value of portion. O 


Carb. Prot. Fat. Cal. 
3.0 Te Oc 15 
3.0 1.0 0.1 
10 0.5 Trace 10 

S229 xe 0.1 
— Oct 12.3 115 
0.5 0.9 82.0 
2.8 0.2 3.4 45 

18.6 15 22.6 
0 0 14.0 130 
0 0 100.0 
= 0.1 1.6 15 

*0.0 0.9 11.0 
1.5 0.2 3.0 35 

10.0 1.0 20.0 
1.5 0.2 Ya I 25 

10.0 1.0 13e5 
0.8 0.3 5.0 50 
4.3 te 7, 25.0 
0.6 0.2 2.4 25 
4.0 1.5 17.0 
_ 7.6 30.3 315 
— 7.6 30.3 
_— Lv.8 30.9 360 

Trace 17.8 30.9 

55.4 4.8 19.0 425 

¥*55 4 4.8 19.0 
0 0 0 0 
0 0 0 
0.1 _ — 0 
1.0 O72 Trace 
rH _ _ 15 

31.0 0.1 Trace 
(es 4.7 6.0 105 
330 1.9 2.4 

nl Bs 4.1 5.0 110 
4.7 17, eal 
2.9 12 

Sse 
2.0 0.4 _ 10 

*2 .7 0.6 — 

6.1 a1 20.0 215 

*10.1 18 33.3 
21 0.2 Trace 10 

*8 5 fale, Oa | 

14.4 60 

sf oe 

11.6 50 

*3-9 
8.1 35 

*8.5 
6.3 252 0.6 40 

*6.3 252 0.6 
4.0 0.8 0.2 20 

*8.0 126 0.3 
1.0 4 

7.0 
1.0 4 

*6.9 


3 Serving: 2 slices, 95 grams, 
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Food items. 


Opihi, Australian limpet 
Opossum 
Orach (mountain spinach) 


Orach, Peruvian, see Quinoa. 


Oranges . 
Canned 


Mandarin type (loose-skin- 
ned) ~ Ue 


Satsuma 
Seville 


Orange: 
Extract, Burnett, A.P. 


Juice, California 
Juice, Florida 
Juice, Mandarin type 
Juice, canned 
Marmalade, com. 
Peel, candied 

Ovaltine, A.P. 

Oxo (cubes) . 

Oxo (extract) 

Oxtail soup, canned, conc. 


Oysters: 
“Lynnhaven” (lg.) 


“Cape Cod” (med.) . 
“Blue Point”’ (sm.) 
Canned 
Solids . 
Oyster soup, cream of, canned 
Oyster plant (salsify) 


Oyster plant, cooked 


Pai-tsai, Chinese cabbage . 


* Largely assimilable. 


Size of portion. 


Grams. 


115 
115 


75 


110 


Blank space indicates lack of data. 


Household 
measure. 
4 Ib. 
+ Ib. 


1} c. 


1 sm. 


# c. 


2, 2” diam. 
2, 2” diam. 


1 sm. 


1 t. 


4c. 


1 sm. piece 


1 be 


1 heaping t. 


4 ¢. 


= 
eres Se A 
PPT OO aonn 


ie) —_ 
. . . ° . . . . . * 
HWOrONOCMNOhRWHA 


~I 
ee ee ee ee 


= 


= 


— 
CNAME ANODWNINIONO Moor 


Value of portion. 


ry 


ie) 


wNoaannon 


_ 


PWNHNNNONW ONOMRLMANOF! WHoNoHonoana 


a 


DMOnnnwme DrHwO 


Fat. Cal 
1.4 25 
1.2 
46.0 490 
40.0 

0.3 30 
0.4 

0.2 40 
0-2 

0.3 90 
0.2 

0.3 50 
0.3 

0.3 40 
0.3 

0.2 55 
0.2 

0 0 
0 

_ 65 
— 50 
0.4 50 
0.3 

0.1 50 
Oat 

_ 70 
Trace 

_ 35 
0.3 

4.4 60 
7.4 

0.2 8 
3.8 

0 8 
0 

2.4 95 
py 

1.6 70 
12 

isa 55 
1.2 

1.2 50 
1.2 

1.4 45 
2.4 

1.6 60 
1.3 

4.1 95 
1:7 

1.0 85 
1.0 
Trace 35 
0.1 

0.1 20 
0.1 


z t Gross fat removed. 
Negligible quantity is designated by —. 
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Food items. 
Pakchoi, see Chinese cabbage. 


Palmetto buds, see Palmetto 
cabbage. 


Palmetto cabbage . 
Palmetto cabbage, cooked 


Pancake flour, see Flours. 


Pancakes 


Pancreas, fresh: 
Beef, thin 


Medium 
Fat . 
Very fat 
Calf 
Hog 
Papaw, tropical, see Papaya. 
PADSW a |. SP fe 
Papaya (melon pawpaw) . 
Papaya, Florida 
Parmesan cheese 
Parmesan cheese, Formaggio . 
Parmesan cheese, Reggiano 
Parsley leaves 
Parsley roots, Hamburg 
Parsnip leaves . 
Parsnips 
Parsnips, boiled 
Partridge, roast 
Passion fruit 
Passion fruit juice, natural 


Passion fruit juice, purple or 
granadilla f 


Passion fruit beverage 
Pastry, flaky, baked 
Pastry, short, baked 


Paté de foie gras 


Size of portion. 


Grams. 


100 
100 


50 


100 
100 
100 
100 
100 
100 


240 


Household 


measure. 


wo wo WwW 


1, 4” long 


4, 5” diam. 


zo av. 

2 t. grated 
2 t. 

2 t. 


1 t. 


4c. 

2¢., diced 
de. 

+ Ib. 

2 med. 


1 oz. 


1 t. 


Value of portion. 


AAAXAH 
Or be 
bo bo 0 
OO wes 
NAR 


i) 
e O 
~] 
i) ) 


_ 


PROOHEPNNHORm Oo 
AAW N DODO MAOO 
DarnwmoO000000 


poe pe 


2 DOO Dm 

a 
Bron Swooocoun 
DANE AONWRAANWD 


_— 
YRUIRK OUD HOR 


0 of 
REO 


4 
= 
~ 
° 
® 


w 


COCKNWYMHHOM 


DWONNOOMHAY ATDHE 
OO 
RON RP aUOrF EE RENONN 
SNHOWOTHEHNON HPP DPN TWNOUNMAOMNHHSA 


rONrRPArPOOCS 


— 


P 


Ca). 


45 
40 


155 


220 
290 
320 
365 
160 
280 


245 


140 
135 
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Pp Size of portion. Value of portion. 
d LT, OA ee ee 
Food items. Grams. nn Carb. Prot. Fat. Cal. 
Patience dock . . . . - 25 46. ed na re" ri 
c. 28.0 35.9 17.5 
Pea meal So Se eee LOO aes 280 35.9 17-5 me 
c. aly fe 6.7 a 
Pea soup, canned, cone. . . 140 4 ray 48 16 as 
. 24 10; 15.4 4.8 ; 
Pea soup, cream of, canned 0 apn eh 3.6 . 
: oa ve US 160" 2p S* diam, 13.2 0.8 0.2 
Peaches: . ., #2°8 05 01 
Georgia 4. Mo a oo 1 14.1 60 
*9.4 
Maryland ... . . 150 Ill. 12.9 55 
*8.6 
North Carolina . . . . 150 = 1 lg. 13.8 55 
*9.2 
New Jersey .. . . . 150 Itig. 11.4 45 
TAG 
Peaches, canned, water pack . 140 2 halves 6.4 0.7 0.1 30 
*4.6 0.5 0.1 
Peaches, canned, juice pack . 140 2 halves 10.2 0.6 0.3 45 
eal he 0.4 0.2 
Peaches, canned, in syrup . 140 2 halves 25.5 0.6 0.1 110 
18.2 0.4 0.1 
Peaches, canned, also see Fruits, 
canned 
Peaches; dried"... 50 = 3, 12” diam. 26.5 a her § _ 115 
*53 .0 3.4 — 
Pesoh! [aries cae enn aoe 25 or: 16.2 0.2 _ 65 
57.0 0.7 Trace 
Pesoh juice.) 2) eee LOO yO: 15.4 0.2 _ 
12.8 0.2 —- 
IPGaniiss 5 eee. ees eee 60 30 5.1 16.9 29.4 360 
*8.6 28:1 49.0 
Peanut: 
OTIC) des 7 Fe en oc 160 ole xa 10.1 1.8 2.7 75 
67.0 12.0 18.0 
Butter ee Rt ee OE ee 1b LE; 2.6 4.4 4.0 95 
1721-2925 46.5 
Butter,.€Om...07 94 ss 5 Lees te Te ed 3.8 730 90 
11.0 25.0 50.0 
Cookies." |... 6 oy vee 101 5.4 1.4 2.8 55 
563.5 14.0 27.5 
Flour eer ae ee ee rb Sey 36.5 61.2 5.0 405 
36.5 6122 5.0 
Meals. s. Wi Ve +o ee ae 6.1 DL. o 10.5 335 
*6.7 561.6 10.5 
Meal, high grade cee 1 OO lie. 21.7 460.9 y 7) 365 
21.7 50.9 7.5 
Meal, med. grade . . . 100° Ile. 23.0 44.9 8.8 360 
: 23.0 44.9 8.8 
Oil we tare Abbe gh: _ _— 115.0 1070 
— — 100.0 
Pears: 
Bartlett . . . . . . 150 1,3” long 12.5 0.6 0.6 60 
ct = 0.4 0.4 
Canned, water pack . . 120 2 halves 4.9 0.4 0.1 25 
es 4.1 0.3 0.1 
Canned, juice pack . . 120. 2 halves 9.6 0.2 0.1 40 
: *8 0 0.2 0.1 
Canned,insyrup . . . 120 2 halves 22.1 0.2 0.1 90 
18.4 0.2 0.1 


‘ oh 
Largely assimilable. 


Blank space indicates lack of data, t Gross fat removed. 


Negligible quantity is designated by —. 
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Food items. 
Pears: 


Canned, see also Fruits 


canned. 
Candied 


Dried 
Prickly 


Pear jam 


Peas, black-eye, see Cowpeas. 


Green, very young 
Green, av. 
Green, very old . 
Green, cooked 
Marrowfat 
“Petits pois”’ 
Very young; canned 
Young, canned 
Dried . 
Dried, boiled 
Split, boiled 
Pecans 
Pep, Kellogg 


Peppers: 
Green, sweet . 


Green, dried . 
Neapolitan 
Red, fresh 
Red, dried 


Pepper-pot soup, canned, conc. 


Pepper-pot soup, canned 
Perch, white 

Perch, yellow 
Persimmons, American 
Persimmons, Japanese 
Pa milk, evaporated 


Pettijohn’s, Quaker 


8 


Size of portion. 


Household 


Grams. measure. 


30 
75 
100 


25 


75 
75 
75 
70 
80 
75 
70 
70 
100 
120 
120 


1 oz. 
4 halves 


1 av. 


1 Rad ie 


3c. 
3c. 
3c. 
4c. 
zc. 
$c. 
$c. 
3 ¢. 
Rc. 
4c, 
4c. 


6 (whole) 


¥c. 


3” piece 


It, 


3” piece 


3” piece 


1 t. 


4c. 
ie. 


1 sm. 


1 lg. 
1 HH Ie 


2 T. 


113 





Value of portion. P 
Carb. Cal. 
22.8 0.4 95 
75.9 1.3 
27.0 feeds 120 
*36.0 was 
10.4 0.8 45 
10.4 0.8 
14.0 0.2 60 
56.0 0.7 
7.5 4.2 0.2 40 
10.0 5.5 0.3 
8.0 4.3 0.4 55 
*10.6 5.8 0.5 
19.5 6.0 0.3 105 
26.0 8.0 0.4 
5.4 3.5 _ 35 
*7 7 5.0 _ 
8.8 5.c _— 60 
T10 6:7 — 
5.2 2.5 _— 30 
7.0 3.4 — 
6.0 2.5 Or 35 
*8.6 3.0 0.2 
7.8 3.2 0.1 55 
12 4.6 0.2 
57.5 24.6 10 345 
*57.5 24.6 PO 
22.9 8.3 _ 130 
*19.1 6.9 _ 
26.3 10.0 — 150 
*21.9 8.3 — 
co 2.4 18.2 185 
*3 9 9.4 OY, 
23.1 Sat 0.6 115 
CSR 12.2 1.9 
1.0 0.2 Trace 5 
4.1 0.8 0.1 
Sei 0.8 0.4 20 
63.0 15.5 8.5 
1.4 0.3 Ost 8 
lsat ja | 0.3 
2.0 0.3 0.2 11 
8.1 1.3 OF 
3.5 0.5 0.4 20 
70.0 9.4 Ch 
yh ha 6.4 4.2 115 
8.2 4.6 3.0 
12.0 5.5 3.1 100 
5.0 2.3 bes) 
19.3 4.0 115 
19.3 4.0 
18.7 0.8 85 
18.7 0.8 
9.5 0.4 0.2 40 
*18.9 0.8 0.4 
15.9 0.8 0.4 70 
*15.9 0.8 0.4 
1.5 a Fes | Lee 20 
*9.8 (Ge 7.9 
14.7 2.0 0.4 70 
73.3 10.1 1.9 
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P Gite ef pories: Value of portion. 
H hold . 
Food items. Grams. epee Carb. Prot. Fat. Cal 
Petty rice, see Quinoa, 
eee Pere) ges ol top 56.1 11.0 335 
Pheasant 04 4 48 
Pheasant, roasted . . . . 115 }\b. et oie 245 
Pickerel (pike) . . . . . 230 }$1b. be . 190 
Pickled tripe . . . . . 115 }lb. 23.6 2.3 120 
20.5 2.0 
Pickles: 
Cucumber, fresh, com. . 20 Sal 3.2 0.2 =< 14 
15.9 1;2 0.2 
Dillj see a ee 50 ~=1 med. 1.4 0.2 0.1 5 
27 0.5 0:3 
Mixed, chopped. . . . 20 IT. 0.8 0.2 a 4 
4.0 1.1 0.4 
Onions, sour,com. . ... 108 22 0.1 _ _ 0 
1.0 0.2 Trace 
Onions, sweet, com. coats 10 2 SIoy _ _ 15 
37.0 Ort Trace 
Sour, chopped, com. cao ANS aha he — Ort URS hi 1 
Trace 0.5 0.3 
Sweet, chopped, com. ... 20° © 7R: 7.2 0.1 0.1 30 
36.0 0.5 0.3 
Sweet, mustard, chopped,com. 25 1 T. 6.3 _ 0.2 25 
25.0 Trace 0.8 
Pidan (Chinese preserved egg) 100  I1lg. — 26.8 18.5 285 
— 26.8 18.5 
Pies: 
ADDIG ca) <i ete eee eee Uns alg 32.6 VAR Sat 225 
*32.6 2.3 8.7 
CUSstarders see eee () ee le 27.7 5.5 14.4 270 
=a A Gea 5.5 14.4 
Gooseberry : gare LOOn Lae 31.0 2.8 9.4 225 
eats hd 2.8 9.4 
Mince oe tee 20 Be eo LOO GP aL ale 42.6 4.7 19.7 375 
*42.6 Ae 19.7 
Ribu bares ee ee eee eal Cel take 29.8 2.6 9.4 220 
*29.8 2.6 9.4 
Pigeon, red meat . . . . 20 lav. 0.2 3.6 BRP 25 
; : 12 tO 6.2 
Pigeon, white meat * Pee 80 lav. 0.2- 12.0 4.2 50 
0.3 17.6 5.2 
Pigeon, whole . . . . . 180 lav. O20') ¥35;4 22.5 350 
, 0.8 18.5 12.5 
Pigeon, roasted 2) Co eae 80 llg. 21.4 10.6 185 
: 26.8 13:2 
Pigeon, see also Squab. 
Pignolias 4 SS Ae Asis eae 10) rr: 0.7 3.4 4.9 60 
. *6.9 33.9 49.4 
Pig’s blood, prepared, Chinese 100 9.7 ries! 50 
ae ; 9.7 i. 
Pig’s feet, boiled . . . . 115 4 Ib. a 16.6 123.3 185 
— : ; ’ 14.4 10.5 
Pig’s feet, pickled . . . . 115 3 lb. 18.7 17.0 235 
. ; 16.3 14.8 
Pike (pickerel) . . . . . 230 4 lb. 43.0 a 190 
P 18.7 0.5 
Pilchard. . . . .. . 680 Sav. 0.6 7.6 2.7 60 
: 1 ee Es 5.2 
Pilchard,canned . . . . 50° Bav. 8.0 7.5 105 
16.0 15.0 


* Largely assimilable. 


Blank space indicates lack of data. t Gross fat removed, 


Negligible quantity is designated by —., 
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Food items. 
Pilot Bread . 


Pimento (cheddar) cheese 
Pimento cheese, Kraft 
Pimentos, canned 

Pine nuts (pignolias) 
Pine nuts (piniones) 

Pine nuts (sabine) . 


Pineapple: 
Fresh 


Canned, water pack 
Canned, juice pack 
Canned, in syrup 
Canned, see also Fruits, 


canned. 
Candied 


Extract, Burnett, A.P. . 


Juice . 


Juice, natural, canned, 
Hawaiian . 


Pifion 
Pisang or banana flour 


Pistachios 


Pistachio extract, imitation, 


Burnett, A.P. 
Plaice, fried 
Plaice, steamed 
Plantain (baking banana) 


Plums: 
Fresh 


Canned, water pack 

Canned, in syrup 

Canned, see also Fruits, 
canned. 

Damson 

Greengage 


Prune, fresh . 


Prune, see also Prunes. 
Japanese, red, pickled 


Size of portion. 


Household 
measure. 


1 cracker 


Grams. 


25 
20 
30 
11 
10 
10 
10 


150 
150 
150 


150 


100 


100 


100 


50 
50 


50 


100 


1 cu. in. 


}” sl. 5% loaf 


i Wat 
1 ie Be 
ed by 


sh AB 


1 ce. diced 


2 sl. 
2 sl. 


PIG 


1 sl. 
ete 


£c. 


4c. 
itd be 
Zc. 
ic. 


1 t. 
4 Ib. 
4 Ib. 


2, 24” long 


3. 4: 


3, 4c. 


4 med. 
3 med. 


2 med. 


Carb. 
18.6 
74.2 
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115 


20 
25 


30 


35 
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Food items. 


Plum jam 

Plum pudding, canned 
Plum pudding, English, canned 
Plum pudding, Heinz 
Poi, Hawaiian! . 

Poi, Hawaiian? . 

Poi, Hawaiian, sour 
Pokeberry 

Pollack 

Pollack, fried 

Pollack, steamed 
Pomegranates 
Pomegranates, Florida 
Pomegranate juice . 
Pompano 

Pont l’Evéque cheese . 


Pont l’Evéque cheese, Ameri- 
can 


Pop corn, popped 
Porgy 


Pork, fresh: 
Brains 


Chops, loin, lean 

Chops, loin, medium 
Chuck ribs and shoulder 
Ham, lean 

Ham, medium 

Heart . 

Kidney 

Liver . 

Lungs. 


Middle cuts 


' $3 per cent water, as eaten. 
* Largely assimilable. 


Size of portion, 


Grams. 


25 
90 
90 
90 
230 
100 
100 
100 
230 
115 


_ 115 


155 
250 
120 


230 


Blank space indicates lack of data. 





Household 
measure. 


1T; 


3 02. 


3 lb. 

i Ib. 

4, 64” diam. 
1 av. 

; Cc. 

3 lb. 


Tee xcs 


14° x 14s 4” 
1c. 


3 lb. 


3 Ib. 
3 lb. 
2, 3 |b. 
3 lb. 
3 lb. 
3 lb. 
3 lb. 
3 Ib. 
3 lb. 
3 Ib. 
4 lb. 


Value of portion. 





52.1 


* 


to Oe 
NTIANMBDAMOAON 


* 
wwoeo 


“wood 
— NNO 


Prot. Fat. Cal. 
0.3 _ 50 
y Mela | Trace 
4.1 12.6 255 
4.5 14.0 
3.9 7.3 275 
4.3 8.1 
3.8 9.3 275 
4,2 10.3 
7 ies } 0.2 150 
0.9 0.1 
0.3 0.1 120 
0.3 0.1 

40 
2.6 0.4 30 
256 0.4 

49.7 1.8 220 

21.6 0.8 

19.0 7.9 185 
16.5 6.9 

22.4 0.9 100 
19.5 0.8 
2A 2.5 140 
1.5 1.6 
i LAP 2.2 105 
0.5 0.9 
0.2 a 60 
0.2 — 

43.2 17.3 340 
18.8 ve 
4.1 5.0 70 

20.3 25.0 
5.0 5.9 75 

25.2 29.3 
1:6 0.8 60 
uA ay 5.0 

42.8 a th hah ¢ 285 
18.6 §.1 

13.5 11.9 165 
1.7 10.3 

46.7 43.7 600 

20.3 19.0 

38.2 69.2 800 
16.6 30.1 

39.8 71.5 830 
17.3 31.1 

57.5 33.1 545 

25.0 14.4 

35.2 66.5 770 
15.3 28.9 

19.7 7m 150 
1 gm 6.3 

17.8 5.6 130 
15.5 4.8 

49.2 10.4 310 

21.4 4.5 

13.7 4.6 100 

11.9 4.0 

36.1 83.5 925 
15.7 36.3 


* 69 per cent water, as prepared, 
2 t Gross fat removed. 
Negligible quantity is designated by —. 
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Size of portion. 
Value of portion. r 
: Household 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Pork, fresh: 
Mids mw. woes ss 0 4 Ib. 20.9 127.2 1270 
R Oi'* *'a5:3 
Shoulder. . . . . . 230 #ib. 30.6 Bie 940 
; 19:6 9 .84:2 
Tenderloin . . . . . 230 4)b. 43.5 29.9 455 
18.9 133 
Pork, cooked: E 
Bacon, back, pea-mealed, 
Canadian, fried . . . 60 lb. 16.2 2.8 90 
Pipe a 4.6 
Bacon, breakfast, broiled 
crisp . . . 20 4str., 7” long (raw) {fee: te 115 
: 35.8 45.6 
tChop, broiled .. . . 115 4t\lb. 32.9 8.3 215 
28.6 7.2 
Chop, grilled, lean . . . 100 + #£421chop 25.3 PAS TAY f 325 
95.3 = | O38 f7 
Chop, grilled, med. fat . . 100 #£1chop 18.6 50.3 545 
p 18.6 50.3 
tHam, baked or boiled. . 115 3b. 30.3 5.7 175 
26.4 4.9 
tHiam, broiled . . . . 115 +}#ib. 33.0 5.0 180 
O87, 4.3 
Ham, deviled : er 20 eles 3.8 6.8 80 
19.0 a451 
Ham, smoked, parboiled and 
bekedee ee 92) '. 11G° fib: 32.2 4.4 175 
28.0 3.8 
tLeg, roasted ed ee oe LD + lb. 38.4 5.2 205 
33.4 4.5 
Leg, roasted, med. fat . . 115 1 Ib. 28.3 26.7 365 
24.6 201.2 
tLoin, roasted . . . . 115 })b. 34.1 6.4 200 
29.7 5.6 
Loin, roasted, lean . . . 115 7/\1b. ire 2871 325 
23:30 20. 1 
Loin, roasted, med.fat. . 115 jb. 22.4 46.5 625 
19.5 40.4 
Loin, smoked, lean, cooked 115 jj |b. Py ees 18.1 280 
PAs ar 6 15.7 
Pig’s feet, boiled ee Bh eles Opie L6.o aj cal 185 
0.6 14.4 10.5 
Roasted, cold . . . . 115 (Zlb. 37.5 22.6 365 
32.6 19.7 
Sausage, fried . -. . . 60 2oz2. 7.6 6.9 14.9 200 
*12.7 11.5 24.8 
Stomach, cooked Pe ee Lowe tlh, 0 19.0 10.4 175 
0 16.5 9.0 
Pork, miscellaneous: 
Bacon, smoked . . . . 80 4str. 84” long 8.4 51.8 515 
10.5 64.8 
Dry-salted backs pee bl Te ay me cha 815 
; | 
Dry-salted bellies . . . 115 4 Ib. ei f 83.0 810 
8.4 72.2 
Fat,salt . . . . - - 60 202, 1.0 51.7 480 
1.9 86.2 
Ham, smoked, lean. . . 230 = } lb. 45.5 47.8 630 
19.8 20.9 
Ham, smoked, medium fat. 230 4 |b. 37.5 89 2 995 
16:3 38.8 
Head cheese... . . 200 ty tal. _ 39.0 67.6 790 
— 19.5 33.8 
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Food items. 


Pork, miscellaneous: 
Pig’s feet, pickled 


Pig’s tongue, pickled 
Sausage 


Sausage, Arles 


Sausage (pork and beef) 


Shoulder, smoked, medium 


fat 
Port du Salut cheese 
Postum Cereal 
Postum, Instant 


Potatoes: 
Sweet . 


Sweet, baked 
Sweet, boiled 
Sweet, canned 
White . 
White, baked 
White, new, boiled 
White, old, boiled 
French fried 
Roasted 
White, desiccated 
Potato chips, Saratoga 
Potato flour 
Potato soup 
Prawn paste 
Prawns 
Prawns, cooked 
Prawns, canned 
Preserves, jellies, com. 
Pretzels . 


Prickly pear 


* Largely assimilable. 


Size of portion. 


Grams. 


115 


115 


100 


Blank space indicates lack of data. 





Household 
measure. 


3 Ib. 
} lb. 
2, 34” long 
4 lb. 
+ lb. 


3 lb. 
14 ee 
1 t. 


Tat; 


1 6Teal 4a 

7 lg. 

1 med. 

2 sm. 

1 med. 

1 med. 

3 sm. 

1 med. 

1 heaping ec. 


1 med. 


l3ec. 
4c. 

1 Re 

1 t. 

8 lg. 

2 oz. 

2 oz. 

1 t. 

6 med. 


1 av. 


Carb. 


rit 


ce 
64. 
18. 
72. 


10 


10. 


oo 5900 ie 


SNSCOCNSSCONOWONRMRWWRHOORHHHNNED 


PRonNwWor 


_ 


Value of portion. 


Prot. Fat. Cal. 
18.7 17,0 235 
16.3 14.8 
20.4 22.8 295 
Lie 19.8 

4.5 15.5 165 
13.0 44.2 
30.8 58.2 700 
26.8 50.6 
11.6 14.5 180 
19.4 24.1 
36.6 74.8 845 
15.9 32.5 

5.3 6.3 80 
21.2 25.2 

0.3 Vea L 7 
12.3 2.7 

0.1 0 6 
6.6 0 

2.7 a ke | 180 
Le3 0.7 

2.1 0.8 150 
2.1 0.8 

a Ka 0.5 90 
ati t 0.5 

3 ee 0.3 135 
1.9 0.4 

2.2 0.1 85 
2.2 aha | 

4.6 0.1 175 
3.1 Os} 

1.6 _ 80 
1.6 — 

2.1 _ 130 
1.4 — 

4.2 9.9 275 
3.8 9.0 

4.2 1.5 200 
2.8 PO 

8.5 0.4 370 
8.5 0.4 

2.0 11.9 175 
6.8 39.8 

0.5 0.1 345 
0.5 Oxt 

5.2 11.0 235 
2.1 4.4 

1.3 0.5 10 
21.6 8.6 
25.1 1.4 115 
22.8 1S 
1S37 1.0 60 
21.2 1.8 
13.9 0.8 65 
23 .2 1.5 

a — 30 
2.4 1.0 95 
9.7 3.9 

0.8 — 45 
0.8 a 


t Gross fat removed. 


Negligible quantity is designated by —, 


TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Food items. 


Primost cheese, Mysost 
Printanier soup, canned, conc. 


Provolone, Italian cheese . 


Prunes: 
Fresh . 


Canned, water pack . 


Canned, juice pack . 


Canned, in syrup 
Dried . 

Dried, cooked 
Juice 

Juice, canned 
Meat . 


Puddings: 
Apple dumpling . 


Banana custard . 


Blanc-mange . 


Chocolate cornstarch 


Custard, egg, baked 
Boiled 

Date, Heinz . 

Fig, Heinz 

Plum, Heinz . 

Rice (with milk) 


Sago (with milk) 


Semolina (with milk) 


Suet 
With raisins 


Tapioca (with milk) 


Puddings for babies, see pages 


141 to 147 
Puffed corn . 


Puffed Rice, Quaker 


Puffed Wheat, Quaker . 


Pumpernickel bread 


Size of portion. 


Grams. 


30 
140 
30 


50 
100 
100 
100 
100 
100 
120 
120 


100 


100 
50 
50 
50 
50 
50 
50 
50 
90 

100 

100 

100 

100 

100 


100 


Household 
measure. 


1 oz. 


3c. 


1 oz. 


2 med. 
3, 3 ¢. 
ore &. 
3, $c. 
8 lg. 

4 med. 
4c. 
4c. 
4c. 


3 OZ. 


Carb. 
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Prot. 


Value of portion. 


119 


re 





Fat. 
10.3 
34.5 


ceoceocoCo aN 
Hee eee be 


ooco 
| i Fa 


Trace 


oe 
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Cal 
115 


40 


110 


30 
30 
80 
95 
175 
125 
145 
65 


95 


210 
55 
60 
70 
55 
60 

150 

165 

275 

190 
40 
40 

335 

330 

135 


90 
60 
55 


50 
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Size of portion. 





P ees biased Lae 
useno: ee 
Food items. Grams. necting Carb. Prot. Fat. Cal. 
Puree 120 #e. 4.8 1.2 Ot 25 
Sans alee ones “a6 ro 01 
40 
Pumpkin, canned . . . . 125 3¢e. oe ee 5 
Puréed foods, see page 703. 
: 0 2.5 1.6 6.4 20 
Purslane ere ee, 10 5 <a 6 4 
yaad A Fh... cP a 4 eel OO) Lewhele “pe re 160 
Quail, broiled . . . . . 100 1 whole a Ge 145 
Quinees. <8 4 Se ae REO 1 ee oe yf ae 10 
*O. tt . 
Quince juice gel) < & ee 2O me ae: rae na _ 45 
Quince-apple jam . . . . 25 41T. “re Ae Lae? 55 
A ; race 
Quinoa, dry seed . . . . 100 58.6 22.8 5.7 385 
*58.6 22.8 5.7 
Quinoa flour, ‘‘petty rice”’ 2 100.2 4s; 60.0 19.0 5.0 370 
*60.0 19.0 5.0 
Quinoa, leafy shoots . . . 100 2.4 0.2 10 
2.4 0:2 
tRabbit, front quarter, boiled 115 1 |b. 31.6 a Wee 140 
27.5 1.0 
tRabbit, hind quarter, boiled 115 }41b 33.2 1.3 150 
28.9 bia 
tRabbit, front quarter, broiled 115 3} Ib. 34.6 4.9 185 
30.1 4:3 
tRabbit, hind quarter, broiled 115 1} Ib, 35.6 2.8 170 
31.0 2.4 
Rabbit, stewed. . . . . 115 3)b. 30.6 8.9 210 
26.6 1 bow f 
Radishes a ee 2 50 6 med. ert 0.7 (te 11 
agi eye Lis 0.1 
Raisins, Muscat, dried (seeded) 75 4c, 48.3 0.8 _ 200 
*64.4 1.1 — 
Raisins, Sultana or Thompson 
seedless, dried . . . . 60 te, 38.8 1.0 _ 165 
*64.7 1.7 — 
Ralston, Shredded . . . 30 3c. 23.2 2.6 0.3 110 
74.0 8.5 1.0 
Ralston, wheat cereal . . 30 }e, 21.0 4.5 0.5 110 
See 70.0 15.0 1.7 
aspberries: 
Black. 3 5 eae Zc. ft: 1.3 0.8 45 
Red = "9.7 Lt 1.0 
ph es i ol tee A 5 te. 7.2 0.8 0.4 35 
“9:7 1.0 0.6 
Canned, water pack Ame PAT tc. 14.0 1.3 hee 75 
= 10.0 0.9 0.9 
Canned, juice pack. - »« 140 Fe. 18.2 0.8 0.6 85 
13.0 0.6 0.4 


* Largely assimilable. 


eats G fat red. 
Blank space indicates lack of data. t Gross fat removed 


Negligible quantity is designated by —. 
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Food items. 
Raspberries: 
Canned, in syrup 


Canned, see also 
Fruits, canned. 
Dried . 
Raspberry, black, juice 
Raspberry, red, juice 


Raspberry extract, Burnett, 
oe me bd 


Raspberry jam . 
Red banana 
Red cabbage 


Reindeer, see Venison. 
Reindeer milk cheese 


Relish, pickle, com. 
Rhubarb. 

Rhubarb, cooked without sugar 
Rhubarb, canned, water pack . 
Rhubarb pie 


Rice: 
Fermented, Japanese 


Hulled 
Natural brown, White House 
Polished 
White, White House 
Wild (Indian) 
Boiled 
Rice Flakes, Heinz . 
Rice Flakes, White House 
Rice flour 
Rice Krispies, Kellogg 
Rice polishings . 
Rice pudding (with milk) . 
Rice, Puffed, Quaker 
Ricena, White House 


Ricotta Romano, Italian cheese 


Size of portion. 


Household 


Grams. measure. 


140 


100 
100 


100 


100 


Zc. 


IEA 


1 ce. diced 


2c. 


#. 
ale 


1 heaping T. 
1 heaping T. 
1 heaping T. 
1 heaping T. 


1 
6 C. 


la, 


1 heaping T. 


3c. 


Carb. 


38.9 
27.8 
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Value of portion. 


Prot. 


0.8 
0.6 
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Cal. 


170 


150 
55 


45 


12 
60 
150 
20 


155 
30 
20 
15 
18 


220 


310 
75 
70 
70 
75 
65 

110 

120 

115 

370 

115 

405 

190 
60 
70 


195 
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R 


Food items. 


Ricotta salata, Italian cheese . 


Rippled Wheat, Loose-Wiles 


Robinson's Patent Barley 
Robinson's Patent Groats 
Roe, cod, fried . 

Roe, herring, fried . 
Roe, shad 

Roe, sturgeon (caviar) 
Rolled Oats 

Rolled Oats, cooked 


Rolls: 
French 


Plain, enriched 
Sweet, unenriched 
Vienna 

Water 


Romaine 


Romano cheese (Pecorino) 


Root beer 


Root beer beverage, Hires 


Roquefort cheese 


Roquette (Rocket salad) 


Rose extract, Burnett, A.P. 


Runko, with malt 
Russian dressing 


Russian turnips 


Rutabagas (Swedish turnips) . 


Rye bread 
Rye bread, black 
Rye bread, Jewish . 


Rye bread, whole 


* Largely assimilable. 


Size of portion. 


Grams. 


30 
10 
9 
9 
60 
60 


140 


120 


120 
120 
25 
30 
30 


30 


Blank space indicates lack of data. 


Household 
measure. 
1 oz. 
1 biscuit 
Lis ig 
1 a 
2 02. 
2 OZ. 
lg. 
2 t. 
+c. 
$c. 


1 

1, 43” x 23” 
1 

1 

1 

5 leaves 

1 oz. 

1c. 

LG: 


1” x 3” x 23” 


ee 


Value of portion. 


eee OF Prot. 
0.6 hed 
2.0 13.8 
7.9 Lei 
*78.8 Lind 
7.0 0.6 
78-3 6.6 
6.4 bh I 
og ON 12.4 
2.4 12.4 
*3.0 20.6 
2.8 14.0 
*4.7 23.4 
3.6 29.3 
2.6 20.9 
a hea b 4.5 
wou 30.0 
13.3 3.3 
66.3 16.7 
16.8 4.2 
14.0 3.5 
22.3 3.4 
55.7 8.5 
27.0 a 
54.1 8.2 
28.0 3.9 
56.0 7.8 
28.3 4.3 
56.5 8.5 
Aled 3.6 
54.2 9.0 
156 0.5 
3.0 a, 
9.3 
31.2 
18.4 _ 
8.0 —- 
21.4 0 
"9:3 0 
0.3 3.4 
T1658 22.6 
0.3 0.7 
*0.3 0.7 
0 0 
0 0 
12.6 0.6 
83.7 3.8 
1.6 0.3 
9.0 ae 
8.7 1.3 
et Oar 1 Hea 
8.7 1.3 
me Obes 1 heey | 
13.3 2.3 
53.2 9.0 
14.7 2.9 
48.9 9.6 
15.6 2.7 
52.0 9.1 
11.4 3.6 
34.7 11.9 


— Se 
BK RITRPOWW AMOR NDOrONS 


_ 


to 


or 


CYNRPRAIHONO TADBKHMNOHDWDNOKHOMOPRUWWR 


WOERNRFaANAWNH 


eorecececoeceo 
PNK WONONK KEE RAW OP 


He ee Or 


65 


- t Gross fat removed. 
Negligible quantity is designated by —. 
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Food items. 
Rye, whole grain 


Rye, cream of 


Rye, flaked . 


Rye flour, see Flours. 
Rye meal 


Ry-Krisp, Ralston . 


Sago . 
Sago meal 
Sago pudding (with milk) . 


Salad dressings: 
Boiled “ae 


French 
French, com. 
Mayonnaise, com. 


Mineral oil (Mayonnaise 
type) Bat ts 


Miracle Whip 

Russian 

Salad Cream, com. 

Thousand Island, com. . 
Salami 


Salmon: 
Raw 


tBoiled 

Boiled 

Steamed 

Canned, Atlantic 
Canned, Blueback 
Canned, Chinook 
Canned, Chum 
Canned, Coho 


Canned, Pink 


Size of portion. 


Grams. 


30 
50 
30 


100 


100 


20 
aig 
11 


20 


15 
20 
18 
20 
15 


60 


230 
115 
115 
115 
100 
100 
100 
100 
100 


100 


Household 
measure. 


c. 


4c, 


“> 


dc. 


all bes 
2 t. 
2 t. 


iets 


Vt te 
fel ee 
1b he 
1 LTA ee 
hs be 


2 oz. 


3 lb. 
3 Ib. 
3 Ib. 
3 lb. 
4c. 
4c. 
4c. 
4c. 
4c. 
4c. 


Value of portion. 


Carb. Prot. Fat. 
21.2 3.2 0.5 
*70.8 10.6 1 Uae 
35.9 6.0 0.8 
LoS 12.0 6 
AA | 3.0 0.4 
af haps) 10.0 134. 
93.0 eb aye 2.6 
«135 13.6 2.0 
4.4 0.7 0.1 
74.0 1220 1.0 
37.6 0.1 Or 
*94 0 0.3 0.2 
83.9 0.9 0.2 
83.9 0.9 0.2 
5.8 0.9 a lea 
*5.8 0.9 1 ai | 
3.0 0.9 2.0 
15.0 4.5 10.0 
= _ 6.6 
— — 60.0 
2.0 teat 3.9 
*18,.1 0.6 35.5 
0.4 0.3 16.0 
2:0 1.4 80.0 
0.5 0.2 0.4 
3.0 i Ny AAT § 
a hw f 0.2 10.2 
8.5 1.2 50.9 
1.6 0.3 9.3 
9.0 1.9 61.7 
2.0 0.4 5.6 
10.0 2.0 28.0 
2.6 Or 5.9 
17.3 0.8 39.0 
14.3 v7 Fe 

23.9 36.8 

50.6 29.4 

22.0 12.8 

29.5 1.4 

25.7 122 

6.2 DA f ib hely 
6.4 19.7 10.2 
22.0 14.9 

19.1 13.0 

hota | 12.5 

PAL 12.5 

20.0 4.5 

20.0 4.5 

a hy Gf 15.7 

a Wy er 15.7 

2057 6.7 

20.7 6.7 

S11 8.5 

i lam 8.5 

718 7.0 

21.4 1a 


R 


155 


350 


265 


135 
225 
230 
200 
125 
220 
150 
165 


155 


124. TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Size of portion. 
S Household 
Food items. Grams. measure. 

Salmon: 

Canned, Sockeye ae elt eee er 

Canned, steelhead trout . 100 je. 
Salmon paste . ... . Go Tt 
Salmon-anchovy paste .. . 6 1t. 
Salmon-shrimp paste . . . Gaeels ts 
Salsiccia, fresca di Napoli. . 60 2o0z. 
Salsiccia, secca di Basilicata . 60 2 oz. 
Salsify (vegetable oyster) . . 100 2,6” long 
Salsify, cooked. . . . . 80 je. 
Samp, coarse hominy . . . 50 ic. 
Sandwich spread, Heinz . . 20° bk, 
Sap Sagocheese ... . 5 1 t. grated 
Sapodilla, Cuban 200 lav 
Sapodilla, Florida . 200 lav. 
Sardine-tomato paste te oe alae 
Sardines in mustard or Souse 

BAUCGZ else) ne ea eee LOG 
Sardines in oil (American) . 50 4, 23” long 
Sardines in oil (French) . . 75 8,34” long 
Sardines in tomato sauce 

(American) . . . . . 96 1,58” long 
Sauces: 

(hilt, com.) ) 0 a 20> le te 

Cranberry .. .. . 10 #e, 

Hollandaise . . . . . 40 2T. 

Soy (Toyo), Philippine é 10, +2: 

Soy bean, Hawaiian. . . Deas te 

Worcestershire, Lea & Perrins 5 Lt 
Sauerkraut, raw ae Se 80 sc. 
Sauerkraut, cooked ee OO Zc. 
Sauerkraut, canned he a LOO Zc. 
Sauerkraut juice . . . . 120 $e. 


* Largely assimilable. 
Blank space indicates lack of data. 


Value of portion. 


Carb. Prot. 
20.8 

20.8 

21.3 

21.3 

12 

20.1 

0.5 0.8 
*8 5 14.0 
0.2 Dek 
*4.2 18.2 
0.4 6.8 
0.6 11.4 
0.5 12.4 
0.8 20.7 
15.5 3.5 
15.5 3.6 
(Er. 0.9 
9.0 fhe? 
39.7 4.2 
79.4 8.3 
3.4 _ 
iW 0) 0.3 
7 eo | 

41.7 

22.0 1.0 
EEO 0.5 
16.8 0.6 
ed 0.3 
0.5 p la 
7.9 19.0 
2.2 20.0 
2:2 20.0 
9.6 

19.2 

18.6 

24.8 

17.2 

18.1 

5.2 0.5 
26.0 2.5 
44.6 0.2 
44.6 0.2 
_ a bell 
—_ 2.5 
1.2 0.5 
*12-0 4.5 
0.5 0.8 
5.0 7.8 
1.0 Trac 
19.0 1.1 
3.0 1.4 
3.8 Lid 
3.5 1.5 
3.5 13a 
3.4 1 Nagi 
3.4 bon 
0.8 = 
0.7 — 


® 


Fat. 


J PNWe ee 
Her RPRARROCODONOOCOHRH 


wo 


weoSxcooc , : 
CHOPRA wWHE SE CONTHAWAHASCMOONN 


NON DDO WHROO 


noe ee 
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_ 


i» 
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lj | ree@seesso ae 
oO 
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NN PRRaes 


Cal 


165 


os t Gross fat removed. 
Negligible quantity is designated by —. 
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Size of portion. Ss 
pete! tole : 

. Housslald Value of portion. 

Food items. Grams. measure. Carb. Prot. Fat. Cal. 

Sausages: 

ge Sa 5 ae Se 30.8 58.2 700 
26.8 50.6 

Beef,fried . . .. . 60 2 oz. 9.4 8.3 11.0 175 
*15.7 13.8 18.4 

[= ee ee 60 2oz. 8.8 3.2 13.5 175 
*14.7 5.3 22.5 

ics Be (Pe 60 2o0z. 8.9 20.8 230 
14.8 34.6 

Bockwurst .... . 60 2oz. 0 7.0 13.1 150 
0 11.7 21-8 

BOMGHAS 6 a>, es (ie TE 0.2 14.0 13.2 180 
Ost rlens 176 

Bologna, allmeat . .. . v (7) es 10.8 13.3 170 
14.4 17-8 

Bologna, added cereal . . 75 6sl. visi¢ alt rT 165 
3.6 14.8 15.9 

Braunschweiger. . . . 60 2oz. 0 9.2 14.3 170 
0 15.4 23.8 

reakiasts 7.) ee a. 60 2oz2. 10.1 5.2 12.2 175 
*16.8 8.7 20.4 

Country style . . . . 115 i)b. 18.6 31.5 370 
16.2 27.4 

Deerfoot Farm, cooked . . 115 } Mb. _ 22.9 62.3 670 
Trace 19.9 54.2 

Merier es eet eo a L156. 4 Ib 33.4 48.3 585 
29.0 42.0 

Frankfort (Frankfurter) . 120 2,7” x 3” 123 723.6 2256 310 
ak al 19.6 18.6 

Frankfurter, all meat . . 120 2,7” x 3” 16.9 25.0 300 
1401 20.8 

Frankfurter, added cereal . 120 2,7” x 3” 1S 216.9 4.0 180 
(bse, 1431 Bea 

Head cheese... . . 115 + lb. 17.2 23.3 285 
15.0 20.3 

Italian: 

Capicolloma e120 + 60 202. OcS 1255 24,1 280 
1.4 20.8 40.2 

Cervellata fresca . . . 60 2o0z2. 0.3 6.0 20.6 215 
Ui  < alldeal 34.4 

Salsiccia, fresca di Napoli 60 2 oz. 0.4 6.8 14.5 165 
0.6 11.4 24.1 

Salsiccia secca di Basilicata 60 2 oz. 0.56 12.4 26.5 300 
O'S 2uen 44.2 

igs ee ee” ee 60 22. 0.9 10.0 12.4 195 
155° 91627 20.6 

Polish style . . . . . 60 2oz. 0 9.8 13.9 130 
0 16.4 Bal 

Parke. «ss > ~~. Sb ‘2,.3%" long 0.4 4.6 15.5 165 
i We 13.0 44.2 

Pork, fried ... » «= « 60 2o0z2. 726 6.9 14.9 200 
*12.7 ee 53 24.8 

Pork and beef . . . . 60 = 4flb. 11.6 14.5 180 
19.4 24.1 

Salami a ce Re Ore 60 2 oz. 14.3 7 Je 265 
23.9 36.8 

Oe SR Pee ae eee 60 2oz2. 0 ye: ) 7.4 100 
0 13.2 12.3 

SRE oe. > o) ,') 8 60 + lb. 15.6 26.7 310 
26.0 44.5 

Savoy cabbage... . . 120 Ile. ee 4.0 0.8 55 
6.0 3.0 0.7 

», boilec ewe 2OU Cc. a Hs | 1 _ 10 
Savoy cabbage, boiled h Ptr 13 a 


126 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


S Rise of pone Value of portion. 

Food items. Grams. nip Carb. Prot. Fat. Cal 

Sbrinz cheese ee a 280s) os 0.4 10.2 8.6 125 
‘ *13 34.0 28.6 

Seallions, bulbs bee My: SS ure 12 4sm. see a by a : 

. 0 10 (4c. 3.4 14.8 0.1 7 

PG ee Ae a0 Mee 34 14.8 O01 
oe 175 © 10Z co: 5.9 25.9 0.2 
Seallops, med. . . . (4 c.) gas ae 

2 ee ee 2207 6 (he: 7.4 $32.5 0.2 165 

Scallops, lg. . . (1 ¢.) aa a4 oa 
anes meee LOO c. _ 22.4 134 
Scallops, steamed . 5 aes "i 

i O25 30 loz. 0.5 8.0 ne 105 
Scamorzza, Italian chees fat cana ae 

ierkii Seta: ee OO Cc. 14.0 4.5 100 

Schmierkiise t 280 9.0 es 
ith e Elen) doa: ee OO Mee 59.5 9.2 10.5 
posses, i ee *59.5 9.2 10.5 

Scones (without egg) . . . 100 1 57.1 8.4 13.2 390 
*57.1 8.4 13.2 

Scotch broth, canned . . . 240 le. 8.9 4.8 13.2 180 
Sieve 2.0 5.5 

Screw bean (Mesquite), dried. 100 Vi ice Se he 2.5 390 
(ita! 12.2 2.5 

Soup: os) Ue wade eee tes =glb. 43.7 11.5 285 
19.0 5.0 

Sea-kale (sea-cabbage) ee O00 lac. 3.8 1.4 0.4 25 
3.8 1.4 0.4 

Sea-kale, cooked . . . . 100 je. 0.3 0.4 Oc 4 
*0.3 0.4 Opt 

Sea-trout sae | ee ee SO era 1D: 43.7 4.6 220 
19.0 2.0 

Sea-perch . . 5. =) e) ea0) 64 Ib. 1.47 41-2 1.6 190 
0.6 17.9 0.7 

Semigling..0) ee eee 20° 22: 15.5 2.3 0.4 75 
af hfireote «OR in hele, Ls 

Semolina pudding (milk) . . 100 5.5 12 a eat 40 
*5 5 ye Let 

Sesame seeds, black . . . 100 8.9 19.7 45.4 540 
3.9 “19:7 45.4 

SHAC © 2,7.) eect | eee co eee Le 43.2 21.9 380 
18.8 9.5 

Shad roe ae as eee 140. a le? 3.6 29.3 5.3 185 
2.6 20.9 3.8 

Shallots, bulbs . . . . . 12 48m. re Ort Trace 9 
i Wy ees 1.2 0.2 

Shepherd’s pie. . . . . 230 4b. 28.1 16.38 12.4 295 
*13.2 yi l 5.4 

Sherbetd win. eles). sees 60 2oz. 15.0 LE 1.8 85 
*25 0 2.0 3.0 

Shortbread ee) ecu as 25 1asq. 16.4 1.4 5.7 125 
65.6 5.8 23.0 

Shredded Ralston . . . . 30 fe. 23.2 2.6 0.3 110 
74.0 8.5 1.0 

Shredded Wheat, N. B.C... . 30° 1 biscuit 24.5 3.3 0.5 120 
81.6 11.0 1.6 

Shrinips cas oo = ee ce 65 8 med. Lo. eee 0.3 60 

Let .o 

Shrimps, boiled A nee : 65 6 med. rie on 60 
; 21.7 0.8 

Shrimps, canned (dry pack) . 65 8 med. 16.6 0.5 75 
25.5 0.8 


* Largely assimilable ~G 
simi 7 ross fat removed. 
Blank space indicates lack of data, Negligible quantity is designated by —. 
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Size of portion. 
- OO. Value of portion. Ss 
Ps Household eo Or _. 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Shrimps, canned (wet pack) . 65 6 med, 13.0 0.3 55 
as. 20.0 0:5 
Shrimp paste . .... Gia vrts 0.1 yl E O37. 11 
ne *2.5 18.3 11.5 
Shrimp soup, cream of, canned 240 1e. 11.5 3.8 5.0 110 
48> 2&2 
“Single” cream, see 20% Cream, 
p. 102. 
Skate, fried... . . . 115 = }lb. 8.65017 -2 18.9 285 
+775 15.0 16.4 
tw oe ee) aes) « 220 -3, 52" long 2171 252 105 
; 17.6 1.8 
pmens, fried = . =. ... . 100- 3 ie Pty, 30.8 410 
*5.0 25:0 30.8 
Snails, boiled . . .. ., 30 «6 lg. 3.3 0.5 20 
17.0 1.6 
Snapbeans . ..... .%75 #e. 5.8 1.8 0.2 35 
(hath 2.4 OFZ 
Sole, American, is usually fillet 
of flounder. 
Sole, European. . . . . 230 }3]b. 2.1 36.6 3.9 195 
0.9 15.9 Ley, 
Sole. European, fried . . . 115 i)b. 6:2." 23-21 21.2 315 
*5 4 20.1 18.4 
Sole, European, steamed . . 115 i )b. 20.2 io 95 
1726 123 
Sorghum syrup. ... . 40 TL AaB. 12.7 — 50 
*63.3 — 
ries ce: (4. «6160. 4h 0, 100.8 3.8 = 430 
*63.0 2.4 — 
Sorrelordock .... . 25 $¢e. Trace 0.5 Trace 2 
=O 2:1 0.2 
Soups and Broths, canned: 
Asparagus, Campbell, A.P.. 140 4c. 9.8 1.8 x RY ¢ 65 
7.0 les 122 
Asparagus, cream of,Heinz. 240 le. te | 1.9 7.9 120 
3.8 0.8 Bice 
Asparagus, cream of, Heinz 120 je. 7.8 3.0 5.9 100 
6.5 2.6 4.9 
Bean, Campbell, A.P. . . 140 ic. 19.6 8.5 2.5 140 
14.0 Go 1.8 
Bean with smoked pork, 
Pete 3 eee ek oe) 120". FC. 21.0 8.3 3.5 150 
1776 6.9 2.9 
Beef, Campbell, A.P. . . 120 je. 9.8 Car 1.6 85 
8.2 5.6 ibe3s 
Beef noodle, Heinz . . . 120 je. 7.2 5.9 4.3 95 
6.0 4.9 3.5 
Beef with vegetables, Heinz 120 je. 12.2 5.6 3.1 100 
10.2 4.7 2.6 
Beefstock, vegetable, Heinz 120 ce. ais res i 95 
Bouillon, beef . . . . 240 le. Me ie Ma 30 
Bouillon, Campbell, A.P. . 120 4c. ae 4 — 20 
Ce qa ae 11.5 4.8 6.4 125 
pad ‘0a 2.8 
y y 2 ekg | LAO Cc. 9.5 2.0 2.2 70 
Celery, Campbell, A.P 4 rhe rox A 
Celery, cream of, Crosse & 
a ee eau le 1350 4.1 5.3 115 
Blackwell .. ret 7 ais 
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Size of portion. : 
S Value of portion. 
Household 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Soups and Broths, canned: 
Chicken, Campbell, AP. . 120 346. ms 9 I 4.3 1.4 45 
2.6 3.6 1.2 
Chicken gumbo, Campbell, 
1 NB Fs Te Msg ens ee ga ee IT 12.0 4.2 1.0 76 
8.6 3.0 0.7 
Chicken noodle, Campbell, 
PNA ee Ns S20 ac: 8.0 4.7 1.8 70 
6.7 3.9 Loo 
Chicken noodle, Heinz . . 120 je. 8.0 Sum 2.6 70 
6.7 ee | 2.2 
Clam chowder, Campbell, 
ALE, AO AE & 78 140 ce. 13.6 4.2 Det 125 
Org 3.0 4.1 
Clam chowder, Heinz . . 120 je. 12.2 2.6 1.9 80 
10.2 2.2 1.6 
Consommé, Campbell, A.P. 120 jc. 0.1 4.7 _ 20 
Ol 3.9 —_ 
Fish chowder, Clapp . . 28.4 102. 2.2 0.5 _ 11 
7.6 1.8 0.2 
Gumbo, Creole, Heinz . . 120 jc. 10.1 1.4 3.5 80 
8.4 192 2.9 
Julienne, Campbell, A.P. . 120 ce. abeat 3.1 _ 15 
0.9 2.6 — 
Liver soup, Beech-Nut : 28.4 1 oz. 2.0 0.9 0.3 14 
a0 ore Gy 
Liver soup, Campbell .. 28.4 1 oz. v7 Arta po) 0.3 15 
7.5 3.4 0.9 
Liver soup, Clapp . . . 28.4 loz 1.6 1.5 0.2 14 
; 5.6 5.3 0.7 
Liver soup, Gerber . . . 28.4 1 oz. 1.8 a Naat 0.2 13 
é 6.5 3.8 URE f 
Liver soup, Libby . . . 28.4 1 oz. 2.2 a Bab _ 14 
f 138 3.9 0:2 
Liver and beef soup, Heinz 28.4 1 oz. 1.8 a hay 0.6 18 
é 6.5 4.4 Bie 
Mock turtle, Campbell, A.P. 130 jc. nee 7.5 1.0 75 
y 6.0 5.8 0.8 
Mulligatawny,Campbell,A.P. 150 4c. 16.1 4.1 0.8 90 
10.7 2.7 ; 
Mushroom broth . . . 120 $e. _— _ a 2 
ee 1 
Mushroom, cream of, Camp- } son 
Del SAL Pe ss Geo Be ee l4aDy Gare: 13.2 5.0 8.5 155 
9.4 : 
Mushroom, cream of, Crosse sie a 
& Blackwell . . . . 240 le. 11.5 4.6 5.3 115 
4.8 : 
Mushroom, cream of, Heinz 120 $c. a A ais aS 120 
9.2 
Mutton, Campbell, A.P. . 150 je. 6.9 fr ; 60 
4.9 4.6 0.6 
Onion, cream of, Crosse & 
Blackwell’ % 4... +6240, 1c. et 4.1 5.0 110 
x | Loe 2.1 
Oxtail, Campbell . « . 140 fe. 11.9 5.5 2.4 95 
Oyster, cream of, Crosse & ee 2 aay 
Black 
ecewell San te 0 B40 © ble 10.3 3.6 5.5 110. 
4.3 1.& 2-2 


* Largely assimilable. t Gross fat 
Blank space indicates lack of data. Negligible quantity is phar taipbie ie 
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Size of portion. 
—_— ——— Value of portion. Ss 
: Household ee —-—. 
Food items. Grams. measure. Carb. Prot. Fat. Cal. 
Soups and Broths, canned: 
Pea, Campbell, A.P. . . 140 fe. yh ga! Gor 2.2 120 
12.4 4.8 1.8 
pea, eeme Gs. CC 1200 SB: a ha Be 5 3.5 2.4 85 
9.6 2.9 2.0 
Pepper-pot, Campbell, A.P. 140 je. a la ate 6.4 4.2 115 
8.2 4.6 3.0 
Pepper-pot, Heinz . . . 120 je. 10.8 4.8 3.7 100 
oe 90 40 a4 
Printanier, Campbell, A.P. 140 je. 1.4 8.5 _ 40 
1.0 6.1 — 
Scotch broth, Heinz fee 120 4-6, 11.0 4.9 5.2 115 
9.2 4.1 4.3 
Shrimp, cream of, Crosse & 
Binpkwell 0) 5) oo ae s «240: | Le. 11.5 3.8 5.0 110 
4.8 1.6 et 
Spinach, cream of, Crosse & 
Dingkwelecw os). = shy 9240" 1-4. 11.5 4.3 5.0 110 
4.8 LS 2.1 
Tomato, Campbell, A.P. . 140 }e. 13.4 2:2 2.0 80 
8.9 1.6 1.4 
Tomato, Heinz . . . . 240 le. 16.3 2.0 1.8 90 
13.6 bw 1.5 
Vegetable, Campbell, A.P.. 140 3c. 17.4 5.2 2.0 110 
12.4 ec: 14: 
Vegetable beef, Campbell, 
ACE, mee ee. ee 140) ic: TcOyemel Led 2.9 105 
5.6 7.9 2.1 
Vegetarian vegetable, Heinz 120 je. 19.2 3.5 0.5 100 
16.0 2.9 0.4 
Soups, dried ingredients: 
Betty Crocker pea soup Liou pkg: 68.7 26.4 shay 4 395 
60.6 23.3 15 
Betty Crocker vegetable 
noodle soup (meat flavor) 64 1 pkg. 37.3 6.4 ah ( 190 
58.5 10.1 2.6 
Soursop, ‘‘sour apple,’’ West 
Indies . we. 115 > Fav, 19.7 0.9 0.1 85 
Line 0.8 0.1 
Souse _, Ot OF > OE ere 60 202. 0 OK 7.4 100 
0 13.2 120 
Soy beans: 
Cee se Oe) Oo eC. 9.9 10.2 4.9 130 
13.2 13.6 6.3 
Green, cooked . . . . 125 fe. 17.2 Lowe 4.4 195 
13.8 14.4 3.0 
Baked ene. 100) 4810, 16.595 16.2 7.6 200 
16.5 15.1 (Aw 
Fermented ... . . 100 ea a Fer 9.4 175 
So TBsz 9.4 
Ripe, canned ee ot ay 3) Uae a 10.0 50.0 32.6 550 
4:0 20.0 13.0 
Dried re = teens LOO) 2% Cs $3.1 30.2 15.3 400 
Soy Bean: 33.1 30.2 15.3 
Curd (Tofu). . . . . 100 1.6 9.0 4.1 80 
1.6 9.0 4.1 
Flour. .... .- .- 100 16.80. 8.0 45.0 11.0 320 
8.0 45.0 11.0 
cae eS, oe, 100 1} c. se. 8.2 38.3 14.9 325 
“3,2 38.3 14.9 
Svemee ie, c) . 4 2 100 0.6 8.5 2.4 40 
0.6 3.5 2.4 
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S Size of portion. 


Food items. Grams. 

Soy bean: 
Sauce, Hawaiian al a A 10 
Sauce (Toyo), Philippines . 10 
Sprouts...) eee ne 65 
Spanish melon. . . . . 200 
Spaghetti! 9. 2 2) a ee 00 


Spaghetti in tomato sauce, 


Heing’) > peas Gee eeu 
Spinach? = so eee 15 
Spinach, cooked . . . . 100 
Spinach,canned . . . . 225 
Spinach, New Zealand a AR ir 


Spinach soup, cream of, canned 240 


Spleen, fresh: 


Beefand veal’ =: . . . 115 
Hogs [oes see eee LG 
Sheep es or eee eee LS 

Spongecake .... . 650 

Sprissler cee we wo 

Sprats, fresh, fried. . . . 60 

Sprats, smoked, grilled . . 60 

Spring greens, boiled . . . 100 

Squab (pigeon). . . . . 50 

Squab, with skin, cooked... 50 

Squash: 

Cushaw 4) < 5.) we 1225 
Summer, white . . . . 250 
Summer, boiled . . . . 100 
Winter ~. © 2,-2.0. S60 
Winter, boiled . . . . 100 
Canned 2 5 4.493 2) 988 

Squeteague (sea-trout) om 200 


* Largely assimilable. 
Blank space indicates lack of data. 


Value of portion. 


Se 
ramp, Carb. Prot. Fat. Cal 
2%, 0.6 0.8 _ 5 
5.0 4 i —_ 
24; 1.2 0.5 0.2 9 
e120 4.5 1.5 
he. At. 5.5 Dow 50 
6.3 8.5 1.8 
4 med. 10.0 1.2 — 45 
*5 0 0.6 — 
2c. 76.9) | Aget 0.4 365 
75.9 12.1 0.4 
te 35.5 5.0 0.7 170 
148 yee | 0.3 
lic. BE 1.6 0.2 15 
pd Jers 2:1 0.3 
$c. 0.8 2.0 0.2 13 
*0O 8 2:0 0.2 
Ie: 5.4 5.4 0.7 50 
2.4 24 0.3 
l}c SL TRS ( 0.2 20 
41 2 2 0.2 
le 13.4 4.6 15.2 215 
5.6 1.9 5.9 
+ |b. 20.8 3.5 120 
18.1 3.0 
+ Ib. 19.7 4.4 120 
ily gal 3.8 
+ lb. 21.6 4.5 130 
18.8 3.9 
1 sq. 26.7 4.7 3.5 160 
*53.5 9.5 7.0 
4 lb. 39.3 33.3 470 
LT: 14.5 
2 oz. 13.4 22.7 265 
22.3 37.9 
2 oz. 15.1 13.9 190 
25.1 2a.2 
Ae. 0.9 n ley _ 10 
*0.9 hey — 
1 whole 9.8 11.0 140 
18.6 22.1 
1 whole 9.5 11.0 140 
19.0 22.0 
le. 9.1 1.5 0.4 45 
was 12 03 
13 c. diced 9.8 ued 0.3 50 
3.9 0.6 0.1 
Zc. 3.5 0.5 _ 15 
3.5 0.5 Trace 
13 c. diced 22.0 3.8 0.8 115 
8.8 1.5 0.3 
Zc, 4.0 1.0 0.3 25 
*4 0 1.0 03 
4c. pb a a Re 0.6 65 
10.5 0.9 0.5 
4 lb. 43.7 4.6 220 
19.0 2.0 


7 t Gross fat removed, 
Negligible quantity is designated by —, 
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Food items. 
Stachys, raw 


Steak and kidney pie 
Stilton cheese 


St. John’s bread (carob bean) . 


Strained foods, see page 141. 


Strawberries: 
Fresh . 


Stewed 

Canned, water pack 
Canned, juice pack . 
Canned, in syrup 


Strawberry extract, Burnett, 
AP, + ta ae 


Strawberry jam, com. . 
Strawberry juice 
String beans 


String beans, cooked 


String beans, boiled in much 
water . teehee 


String beans, canned 
Sturgeon 

Sturgeon, steamed . 
Sturgeon caviar 
Succotash, canned . 
Suet, beef 

Suet pudding 

Suet pudding with raisins 


Sugars: 
Cane, brown . 


Demerara 

Cane, granulated 
Cane, granulated 
Cane, coarse, powdered 


Corn, anhydrous 


Size of portion. 


Grams. 


50 
115 
25 
10 


210 


100 
100 


10 
10 
105 
13 
90 
10 


Household 


measure. 


6 med. 
+ lb. 


14” x14” x12" = 


4” piece 


1 ie" 
Doe 
4c. 
Tike 
4c. 
iT. 


tbo 
fo) 
Aan Orroroo SCRAOoMnmnoocowooeo 


Nr Or aoon 


> 
. hd . 
DORR 


* 

© 
eee vive 
COHWDODONOOM 


Value of portion. 


Prot. 


BRNO ROoOCoOCSo ocooroooorrF 
AVQWDOaDNI0COoO 


OWwPoanhar 


30. 


wWOhPRROWA 
WOWWNMARMCHInh eH RDO 


o 
on 


a ee Bile 


Fat. 


oo eogeoroSo 
wNnwora 


Sus : : ik oooeo 
ORR RPONORNONMOVH REP HEN 


— 


Leal weal aol seal? 2) 


ud ss ar 


120 


125 


180 
180 
50: 
200 
80 
335 
330 
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S 


Sugars: 
Crystal squares, Domino 


Food items. 


Crystal tablets, Domino 
Granulated 

Granulated 

Maple 


Old fashioned brown, 
Domino, 5 eee 


Tablet 
Surinam-cherry 
Swedes 
Swedes, boiled . 


Sweetbreads:! 
Beef 


Beef, med. fat 

Beef, boiledt . 

Beef, broiledt 

Beef, canned . 

Hog 

Veal 

Stewed 
Sweet potatoes . 
Sweet potatoes, baked 
Sweet potatoes, boiled 
Sweet potatoes, canned 
Sweetpotato tops 


Swift’s meats for babies, see 
pages 144, 147. 


Swiss chard, leaves only 


Swiss chard, leaves and stalks . 


Swiss chard, stalks only 
Swiss chard, cooked 


Swiss cheese 


' Generally thyroid gland, 
* Largely assimilable. 


Size of portion. 


Grams. 


Blank space indicates lack of data, 


Household 


measure. 


1, 13” sq. 


1 He 


1 tablet 


Carb. 


* * 
© ve) 
oro 


* * * 
ve) Om Oo 
woo noon 


to 
bo 


* 


* 


Ona t 
WOMWNWNOCONDHW BDADODOHDOHOOH 


a os 


WOmOOTMp RDO 


* 


-OonNW 
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co 
| | 


bo 


NNR Re RONEN t 
CSWORRKP RP RRP ONNHANRFPANN NAAN wWUAOh w OrFP NOW 


Nonny Rept p 
OwWr ROW KR PROM 


Value of portion. 


Fat. Cal. 
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oO oo 
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SCBHBIDCOGCONVANBDNYW 


kA bo bo 
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a t Gross fat removed. 
Negligible quantity is designated by —. 
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Food items. 
Swiss cheese, Kraft 


Swiss-Swedish cheese 
Swiss-Russian cheese 
Swordfish, fresh 


Syrups: 
Corn and cane 


Domino 
English golden 
Karo, Blue Label 


Karo, Green Label 


Karo, Green Label 
Karo, Red Label 
Log Cabin 

Maple 

Sorghum 

Sorgo . 


Sugar cane 


Tabasco Sauce 


Tangerines, Mandarin orange . 


Tamarind, Florida . 
Tangelo juice 
Tangerine juice 
Tapioca . 

Tapioca, Minute 
Tapioca pudding 
Taro, leaves and stems 
Taro, shoots 

Taro, tuber . 

Taro, steamed 

Tea, black leaves 


Tea infusion 


Size of portion. 


Grams. 


30 
30 
30 


230 


160 
160 
20 
20 


160 


20 
160 
18 
18 
20 
160 


160 


120 


140 


Household 
measure. 


} in. 5% loaf 


2 cu. in. 


an leexal 


1 med. 


1 ball! 


1 teacup 


i Contents of 1 standard tea ball, 2.3 grams. 


Value of portion. 


ie to 00 
Hhwnpwoos 


SOS SCOSCMOMONNA 


CONN 
= CO 00 


eM Bea 


- oO 
ww 


oo 
Oe 


| 
ie 
ro) 
° 
® 


re) 


soscosoSooNuoHo 


POM HHENSCONNHNWOSOOSOSCHOONOSDOCO 
WNNWeERWYIAOHS LY 


CRNYNHDNOCONNNNENENOBRNIDOUIMNOO 


a 


o 
= 


S 


490 


490 


145 
145 
135 
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5 Size of portion. 
Household 


Value of portion. 


Food items. Grams. measure. Carb. Prot. Fat. vad 
: lb. 24.4 4.0 
Terrapin oe ee tee A) Cee nig 35 a: 
ing,com. 15 g Ab? 2.6 ts A 5.9 
Thousand Island dressing 173 0'8 39 0 
Toasts: 
ae 20 Iai. 13.0 2.2 0.5 65 
Graham bread ee Ora, 25 
Melba, white bread. . . 20 2sl., 4” sq. 15.8 2.8 0.4 80 
79.0 14.0 1.8 
Reyewpreads s--ieee as es 18 Ileal. 13.3 2.3 0.2 65 
73.9 12.8 11 
White bread. . .. . 15 Ileal. 10.7 1.9 ft Pes 55 
Cle) 61338 2:2 
Toffee, home-made EA agg 10. 1 8q. 8.8 os 0.6 40 
*87 .8 0.2 6.2 
Tomatoes: 
Fresh, ripe . . . . . 125 # £1 small 4.1 5 eh 0.5 25 
*3.3 0.9 0.4 
Filed So. ei pe teen 3.3 1.0 5.9 70 
*3.3 1.0 5.9 
Green or unripe. . . . 125. 1, 23” diam. 4.1 1.5 0.3 25 
Su 1.2 0.2 
Cooked ir.) = ap eee lsOv ra 6: 5.2 1.3 0.3 30 
4.0 1.0 0.2 
Canned. 2) ee eee oe 0 ee 4.5 1.6 0.3 25 
*3.5 1.2 0.2 
ried tae econ: eee LOO 62°39 42.9 8.1 385 
62.3°> 12.9 8.1 
Tomato: 
Bouillon, canned . . . 240 ile. 1.0 2.6 0.7 20 
0.4 ea 0.3 
Catsipes.7 0. as ea ee Ole el 4.8 0.4 0.2 25 
24.0 2.0 1.0 
Juice,canned . . . . 120 je. 4.3 hea 0.1 25 
3.6 1.0 0.1 
Juice cocktail . . . . 60 e. 2.1 en _ 13 
*3.6 0.9 0.1 
Ketchup,com. . .. . 20° 0 1 T 5.0 0.5 0.2 25 
25.0 2.5 0.8 
Paste,canned ... . 15 Peele 2.8 0.7 0.2 16 
18.7 4.7 1.4 
Pomsce) is 2 che LOO 24.0 4.0 135 
24.0 4.0 
Sauce, canned . . . ., 15) wl: 1.4 Oe: 0.1 5 
9.0 0.4 0.3 
Soup, eanned, conc. PE 4c. 13.4 2.2 2.0 80 
8.9 1.6 1.4 
Soup, creamof,canned . . 240 le. 31.6 2.9 5.7 155 
9.0 bee 2.4 
Tomeod, whole. . . . . 230 = 4lb. 39.6 0.9 170 
17.2 0.2 
Tongue, fresh: 
Beef, lean Te Oc a eg Ure s ey 0.5 20.0 12.7 200 
0.4 17.4 11.0 
Beef, medium Pe ee, ee GY 4 Ib. 0.56 18.9 ty ee 240 
0.4 16.4 15.0 
Beet, fate so e EB ei 0.5 17.9 20.7 270 
Beef f 0.4 bY Sy 18.0 
eef, very fat . . . . 115 4)b. 0.5 16.6 26.5 315 
Ae 0.4 14.4 23.0 
oc a) Ge | See Le 4 lb. 1.0 . 33.3 6.1 150 
0.9 18.5 5.3 


* Largely assimilable. 


Blank space indicates lack of data ¢ Gross fat removed 


Negligible quantity is designated by —. 
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Food items. 


Tongue, fresh: 
Lamb . 


Sheep . 


Pork 


Tongue, cooked: 
Anterior, boiledt 


Posterior, boiledt 
Beef, canned . 
Beef, pickled 

Ox, pickled 
Potted or deviled 


Sheep, stewed 


Trappist cheese 
Treacle, black 
Tripe, stewed 
Tripe, beef, canned 
Tripe, pickled 
Triscuit, N. B. C. 


Trout, brook 


Trout, brook, cooked 


Trout, salmon or lake . 


Trout, steamed 


Trout, sea, steamed 


Truffles . 
Truffles, black 
Truffles, white . 
Tuna (tunny fish) 
Tuna in oil . 
Turbot 

Turbot, steamed 
Turkey 

Turkey gizzard . 


Turkey heart 


Size of portion. 


Household 


Grams. measure. 


115 
115 


115 


115 


115 
115 
115 

10 
230 
115 
230 
115 


115 


100 
100 
100 
230 

90 
230 
115 
230 
100 

30 


4 Ib. 


4c. 


4 lb. 
3 lb. 
3 lb. 


1 oz. 


WONATAHAIRDORWOONO 


corre 
Nor wo 


Value of portion. 


Fat. 


wnrnv 
we 20 e 
NW ORE 


to 


SCWONNNRKFOKrFRDADWWOOUD 


-—-wWN 


eR oO Ore PO 
WNWCOONNKRPRWONTIRK MOOCOCS ROR OH 
IUDBARONAMWDARHAMDKENOAMAUATACORHM DAAINWARNQEHWDONNRUOOCR 


— 


+ 


Cal. 


230 
310 
250 


265 
370 
205 
145 
185 

18 
340 


80 
10 
115 
170 
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+, 


Food items. 


tTurkey, breast, roasted . 


tTurkey, thigh and leg, roasted 


Turkey egg, see Eggs. 


Turnip cabbage (kohlrabi) 


Turnip salad greens 
Turnip tops 

Turnip tops, boiled 
Turnips, white . 
Turnips, yellow 


Turnips, yellow, boiled 


Turnip-rooted celery (celeriac) 


Turnip-rooted parsley, roots . 


Turtle, green 
Turtle, green, canned . 
Turtle egg, see Eggs. 


Turtle soup, canned 


Udo, shoots . 


Vanilla extract, Burnett 


Veal, fresh: 
Brains 


Breast, very lean 
Breast, lean 

Breast, all analyses . 
Chops, med. fat . 
Chuck, lean 

Chuck, all analyses . 
Cutlet 


Flank . 


* Largely assimilable. 


Size of portion. 


Household 
measure. 


3 lb. 


Grams. 


115 


115 


100 

50 
100 
100 
120 
120 
125 

90 
100 
115 


75 


240 


100 


Blank space indicates lack of data. 


} lb. 


4c. 
4c. 
le. 


4c. 


2c. diced 
2c. diced 


4. 


1 med. 


+ lb. 
¢ lb, 


it; 


3 lb. 
3 Ib. 
3 Ib. 
4 lb. 
1 chop, ?” thick 
4 Ib. 
3 Ib. 
4 lb. 
4 Ib. 


* 


* * 
OCODNHEAMNMBOOUNAOKHSKS 


* 


* 


WNHHORTHEWONHEEPRRWNND 


¥, 10: 


No 
co 


Value of portion. 


Prot. Fat. Call. 
36.5 2.6 
21.8 .. oe 
31.3 8.5 205 
27.3 7.4 


2.0 0.1 25 
2.0 0.1 

2.1 0.3 25 
4.2 0.6 

2.9 0.4 35 
2.9 0.4 

2.7 — 12 
2.7 — 

1.6 0.2 40 
ibe 0.2 

1.6 0.2 40 
1.3 0.2 

1.1 0.1 30 
0.9 Oct 

1.3 0.3 40 
eri 0.3 

2.1 0.2 50 
7 | 0.2 
22.7 0.6 100 
19.8 0.5 
17.5 0.5 75 
23.4 0.7 

2.6 1.0 55 
11 0.4 


1.0 0.2 15 
1.0 0.2 


0 0 2 
0 0 
23.8 20.7 290 
10.6 9.0 
53.1 5.8 270 
23.1 2.5 
48.8 18.4 370 
21.2 8.0 
46.7 26.3 425 
20.3 11.0 
19.9 10.8 180 
19.9 10.8 
47.4 4.4 210 
20.6 1.9 
45.3 13.3 310 
19.7 5.8 
46.7 17.7 355 
20.3 7.7 
46.2 29.2 460 
20.1 12.7 


t Gross fat removed. 


Negligible quantity is designated by —, 
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Food items. 


Veal, fresh: 
Fore-quarter . 


Heart . 
Kidneys 

Leg, lean . 

Leg, all analyses 
Liver . 


Loin, lean 


Loin, all analyses 


Lungs. 

Muscle 

Neck 

Rib, medium fat 
Rib, all analyses 
Rump 


Shank, fore 


Shank, hind, medium fat 


Shoulder, lean 
Side 


Veal, cooked: 
Brains, boiled 


tCutlet, broiled . 


Cutlet, fried . 
Cutlet, roasted 
tLeg, roasted 

tLiver, fried . 


Roasted, cold 


Vegetable marrow . 

Vegetable marrow, cooked 
Vegetable-oyster (salsify) . 
Vegetable-oyster, cooked . 


Vegetable pear, see Chayote. 
Vegetable soup, canned, conc. 


Vegetable soup, canned 


Size of portion. 


eee Cr 
Household 


Grams. 
230 
115 
115 
230 
230 
230 
230 
230 
115 
230 
230 
230 
230 
230 
230 
230 
230 
230 


115 
80 
80 
80 

115 

115 

115 

100 

100 

100 


80 


140 


250 


measure. 


3 lb. 
z Ib. 


2 Ib. 
4 Ib. 
¢ c. 
% c. 
2, 6” long 


4c. 


4c. 


.-c, 





Value of portion. V 
Carb. Prot. Fat. Cal. 
46.0 18.4 360 
20.0 8.0 
19.3 1450 180 
16.8 9.6 
0.2 19.3 6.0 135 
Ry: 16.8 S.2 
49.0 9.4 290 
21.3 4.1 
47.6 15.4 340 
20.7 6.7 
43.7 12.2 295 
19.0 5.3 
46.9 12.9 310 
20.4 5.6 
45.8 23.0 400 
19.9 10.0 
19.7 5.8 135 
ily aa 5.0 
3.5 40.9 36.7 510 
Riss 17.8 16.0 
46.7 15.9 340 
20.3 6.9 
47.6 14.0 325 
20.7 6.1 
46.5 21.6 390 
20.2 9.4 
45.5 37.2 535 
19.8 16.2 
47.6 12.0 305 
20.7 o.2 
47.6 10.6 295 
20.7 4.6 
47.6 10.6 295 
20.7 4.6 
46.5 18.6 365 
20.2 8.1 
13.8 Geil 120 
12.0 5.8 
2258 Sat 120 
28.4 3.4 
$.5 24.3 6.5 175 
*4.4 30.4 Sal 
232 9.6 180 
29.0 12.0 
30.4 0.8 145 
29.1 0.7 
27.6 9.8 205 
24.0 8.5 
37.0 zk Hye b 275 
32.2 11.4 
1.4 0.5 OL 10 
*1.4 0.5 Onl 
0.2 OFn = 1 
“0;2 Onl Trace 
15.5 3.5 10 85 
15.5 3. D LU 
{he 0.9 Trace 35 
9.0 1.2 0.1 
Lie 5.2 2.0 110 
12.4 3.7 1.4 
15.0 3.8 1.3 90 
6.0 1.5 0.5 
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V Size of portion. Value of portion. 
Household TE rn ae 
Food items. Grams. anteneae Carb. ‘Prot. Fat. Cal 
Vegetable soup, see also Soups, canned. Be 15 
Vegetables, mixed, canned . 80 36. Pi ae ei 
: ‘. 8 
Vegex (Marmite) . . . . Anan ts Z Boy ce 
3, 7” sl. 1.8 5.4 7.5 100 
Velveeta, Kraft. . . . . 30 16" 8 itt *.0 180 25.0 re 
Vendéme cheese . . . . 30 2T. 2 . ann 
Venison, fresh: 
i tp eeu lb. 50.1 21.6 405 
Forequarter . . 3 91.8 a4 ‘: 
i oe eeoU lb. 44.6 44.2 5 
Hindquarter . . 3 194 19.2 
i ee sO lb. 46.0 13.8 315 
Lean meat only 3 nee oe 
i ee ie 4 ea lb. 47.2 33.1 500 
ate : 20.5 14.4 
Venison, roasted . . . . 115 })b. ti ep 225 
Vermicelli, uncooked . . . 60 je. 43.2 6.5 1.2 215 
72.0 10.9 2.0 
Vinegars: 
Cider . Delt. Trace 0 0 ~ 
0.8 0 0 
Malt & It Trace 0 0 _ 
0.5 0 0 
Spiced, salad . ty kg: 0.5 0 0 2 
10.0 0 0 
Tarragon . 5 I1t Trace 0 0 _ 
0.2 0 0 
Wine . 5 lt Trace 0 0 _ 
0.4 0 0 
Vinespinach S eee ee ScD) Lae. 1.8 1.5 0.2 15 
S24 2.0 0.3 
Walnuts, black. . . . . 35 . 6 (whole) 3.5 Ort 19.7 235 
*10- 005270 56.3 
Walnuts, California or English 35 6 (whole) 1.8 4.4 18.0 195 
*5.0 12.5 51.5 
Walnuts, soft-shell . . . 85 6 (whole) 4.7 5.8 22.2 250 
13.5 16.6 63.4 
Water chestnuts . . . . 100 10, 1}” diam. 15.6 To 0.1 70 
¥*15.6 1.5 0.1 
Water crackers. . . . . 18 2 12.9 1.9 1.6 75 
Le oe Lua 8.8 
Water ices,com. . . . . 120 4c. 39.5 0.6 0 165 
33.0 0.5 0 
Water oats (wildrice). . . 20 tc. iS ear & 2.8 0.2 65 
: 65.4 14.0 0.9 
Waterrolls. 5. + 2)» 40 4 21.7 3.6 1.2 115 
54.2 9.0 3.0 
Watercress . . . . . , 20 4c. 0.1 0.6 el 3 
: *0.7 2.9 — 
Watermelon 2° 2 (x om st) peel? Oo diese 16.0 0.9 0.4 75 
? 6.7 0.4 0.2 
Waternut, tubers . . . . 100 16.5 n ey 0.1 75 
*16.5 1.5 0.1 


* Largely assimilable. t Gross fat removed 
Blank space indicates lack of data. Negligible quantity is designated by ane. 
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Food items. 
Wax beans 


Wax beans, canned 
Weakfish 
Welsh rarebit 


Wesson oil 
Wheat cereals, see Cereals. 
Wheat embryo . 


Wheat flours, see Flours. 
Wheat, whole, ground . 
Wheatena 

Wheathearts, Sperry 

Wheaties 

Wheatsworth cereal, N. B.C. . 
Whelks, cooked 


Whey 


‘‘Whipping”’ cream, see 32% 
Cream, p. 102. 


Whitefish 

White fish, fried, av. 
White fish, steamed, av. 
Whiting . 

Whiting, fried 

Whiting, steamed 
Whortleberries . 
Wienerwurst 


Wiltshire cheese 


Wintergreen extract, Burnett, 
A.F. 


Winkles, boiled 


Witloof chicory (French en- 
dive) Pats >a anh a 


Worcestershire sauce, Lea & 
Perrins , 


Size of portion. 


Grams. 


75 
130 
230 

50 


10 


225 


230 


115 


30 


45 


Household 
measure. 


3c. 
Zc. 
3 |b. 


bad Wy 


1 heaping t 


1 a 


1 oz. 


1 sm. crown 


1 t. 
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140 TABLE OF NUTRITIVE AND CALORIC VALUES OF FOODS 


Size of portion. ; 
Value of portion. 


Household 

Food items. Grams. measure. Carb. Prot. Fat. Cal. 

Yams, tubers, fresh . . . 125 1,53" x14" 23.6 2.6 0.3 110 
*18.7 2.1 0.2 

Yautia (taniers, taye, cocoes) . 100 1 tuber 25.5 2.2 0.2 115 
*25.5 2.2 0.2 

Yeast, ale, dried . . . . 10) certs 4.8 3.9 0.1 35 
48.4 38.9 tee 

Yeast, brewer’s, Mead ba: 1M Pr 4.3 4.2 0.2 35 
39.0 48.0 2.0 

Yeast, compressed, baker’s. 12 13” sq. 2-6 1.4 _ 15 
21.0 La 0.4 

Yeast, Fleischmann... 15 1 cake 1.2 4p Vp b 14 
*8.9 14.1 0.5 

Yoghurt!. . . . . . . 100 = 1 wine glass 9.4 fir. 7.2 135 
9.4 7.4 7.2 

Yoghurt cheese, American ; B0Reee L, 5.2 9.0 105 
17.5 30.2 

York cream cheese ER i ees eal YS Sill 4.5 1.6 35 
17.9 6.5 

Yorkshire pudding. . . . 50 1 sq. 13.4 3.6 4.7 115 
*26.8 vf" 9.4 

Zucchini ee ee ee SO ke xaos 1.6 1.8 _ 15 
2.1 2.4 as 

Zwiebdck: «4% S&S, |; aes Wes als 20 BU, 0.5 0.5 20 
; 73.5 9.8 9.9 

Zwieback, Sunshine . . . 7 1 piece 5.2 One 0.8 30 
; Wice 9.8 jaa | 

Zwieback toast, N. B.C... ve 1 piece 5.5 0.7 0.4 30 
79.1 10.6 6.2 

1 Alcohol, 0.2 per cent. 
* Largely assimilable. t Gross fat removed. 
Blank space indicates lack of data. Negligible quantity is designated by —. 


STRAINED FOODS. 


T he boldface numerals indicate the number of grams and the 
calories in an average portion. The plain numerals indicate the 
percentage composition thereof. Jtalicized letters indicate trade 
names. 

TasLe 19 A.—Strained Foods. 


Size of portion. 








— Value of portion. 

, Household ae nan 

Food items. Grams. measure. Carb.* Prot. Fat. Cal. 

Beech-Nut: 

Apple and apricot . . . 28.4 loz. 4.9 0.1 OF 22 
1705 0.3 0.5 

Applesauce . . . . . 28.4 1oz. 3.4 — _ 14 
tis 0.2 Or2 

Beans-green’.* | 3 « . 28.4 loz: 0.8 0.3 _ 5 
2.9 imal 0.1 

Betkatet.oee ss 24, | -2824° 6 1 oz: ills 0.3 _ 8 

5.5 1-2 

Carrow eee ee.) s 28.40 Loz. a leg OF =~ 8 
5.9 0.4 0.2 

Chicken soup te ee as eee “olson 1.5 0.5 0.4 12 
5.5 129 4: 

Custard pudding re a. 264 Tos. 4.9 On’ 0.6 28 
17.4 2.4 Aa 

ENVERSOUD. eur «= «2 2834 ‘Los. 2.0 0.9 0.3 14 
720 36D 120 

Peaches 59... 3 ww C2854 C88. 4.0 0.2 _ 17 
13.9 0.7 0.2 

oat ee Ss. so 284 Logs 3.3 0.1 0.1 14 
11.6 One 0.4 

Poneto oe ek. |, 2804 “lioz. 2.4 1.0 0.1 15 
8.3 3.5 O23 

Pineapple pudding . . . 28.4 1oz. 5.3 0.5 0.3 26 
19.1 ea 0.9 

Prunes ae eee S284 «1 OS: 8.2 _ _ 34 
28.9 Oa O22 

Sonnac Ase, 6 2 28.4 © 1 on. 0.6 0.6 0.1 6 
PASS 2:0 0.4 

Tomatoes with milk . . 2e.4 al og. 4.1 0.8 0.4 24 
14.6 2.9 1.5 

Vegetable and beef . . . 28.4 1oz. 2.3 0.6 0.3 15 
Sack 2.3 1.2 

Vegetable and lamb Sees Acme O07: 7 es 0.5 0.3 14 
8.2 Lav ihe 

Vegetable soup . . . . 28.4 = 104. 2.3 0.4 _ oe 
S31 1.3 _ 

Vegetables with bacon . . 28.4 1oz. 3.0 0.5 1.2 25 
10.7 1 4.1 

Campbell Baby Soups: 

Beef } oe if Pe eee te 108. 2:2 a fei 0.3 15 
720 3.9 0.9 

Giwtonen. 4 8 se 8 28.4 loz. 1.8 0.7 0.4 14 
6.4 2.6 16, 

Perit oo Po, ee woe «hos. 2.0 0.9 0.6 17 
i ey. sal 2/1 

Papen 6 fe ey, 2a. ~ 1:08, ppt 130 0.3 15 
7.6 3.4 0.9 

Vegetable . .. . . 28.4 1oz. 2.6 06 O12 14 
9.3 2.0 0.5 


* All values exclude crude fiber. ae ht 
Blank space indicates lack of data. Negligible quantity is designated by —. 
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142 TABLE OF STRAINED FOODS 


Size of portion. ; 
a : Value of portion. 


H hold . 
Food items. Grams. einer Carb.* Prot. Fat. Cal. 
Clapp: 
Appl eed Oe ee oe A 1 o2. 4.6 0.4 _ 16 
pple sauce 162 5 01 
Apricots and apples 
with farina , ~Jay 22k ae hoes 4.4 0.2 _ 19 
15.5 08 35 
Beans, green. . . .°. 28.4 10z2. 0.5 0.8 _ 6 
1.9 2.8 0.1 
Carrots] © 2) pa te eee ee On. 0.3 0.8 _ 4 
10 yw d —_— 
Chicken soup ce a ee) (a eStSae O8: To 1.0 0.4 16 
6.8 arf 1:5 
Custard pudding oe, ees ae COR: 3.5 1.8 0.4 36 
12:3 6.3 1.6 
Liver‘soup “2 4) = Gs eon Lom, 1.6 1.5 0.2 14 
5.6 5.3 0.7 
Peaches’. . ; « « «” 28:4 “Los. 3.1 0.5 _ 15 
10.8 1.9 _— 
Pears’: .... 0 24s (a 2 ee 2S ORs 2.9 0.5 _ 14 
10.1 Led, Oc 
Peas’ rm 3 ee ee eee ee ee LOS: 0.8 5 Wg Oct a | 
3.0 5.9 0.3 
Pineapple pudding . . . 28.4 1loz. 3.8 0.6 0.4 22 
13.5 2.2 1b 
Prunes & Die eS 284 2 Los: 5.4 0.7 _ 25 
19.2 2b — 
SQUASH, Ue eee Re Oem ox 1.0 0.6 0.1 is 
3.4 2.3 0.3 
Vegetable soup . . . . 28.4 = #421oz. 2.1 0.7 _ 11 
7.4 2.4 Trace 
Vegetables, creamed wa eee Lios. 2.6 Ose: 0.4 x hy 
9.3 2.4 1.3 
Vegetables, mixed . . . 28.4 loz. 2.4 0.6 _ 12 
8 4 2.0 0.1 
Vegetables with bacon . . 28.4 1oz. 2.1 0.4 0.6 16 
7.4 1.6 2.2 
Vegetables with beef . . 28.4 1oz. 1.9 bas | 0.2 14 
Gag 4.0 0.6 
Vegetables withlamb . . 28.4 1oz. 1.7 a leg | 0.3 14 
6.2 3.8 i<0 
Gerber: 
Applesauce . . . . . 28.4 loz. 4.3 — _ 18 
: ; 15.3 0.2 0.2 
Apricots with farina 7) & (28°74 #1 ox: 5.6 0.2 _ 25 
20.0 0.7 0.2 
Beans, green. . . . . 28.4 1oz. 1.5 0.4 _ 8 
§.2 1.4 Oey 
Beete*=* so fof De VBR AY Sie. 2.2 0.4 _ 10 
gers 13 0.1 
Carrots . « . «> © ae hee 1.6 Oca —_ 8 
5.7 0.6 0.1 
Chocolate custard . . . 28.4 loz. 4.1 eG u Hs 31 
14.7 3.5 3.9 
Custard pudding eee ese. SLon 4.0 1.0 1.0 30 
a 1438 384 8.7 
reOun oe pas. 1 oz. 1.8 pe | 0.2 13 
6.5 3.8 0.7 
Peaches 5 3's as BB Doe 3.5 0.2 0.3 18 
é 12.4 0.5 0.9 
Pear pineapple . . . , 28.4 1 oz. 3.4 0.1 _ 14 
: 12.0 0.3 Oo 1 
Pears ¢ 6-3) 5 wtp el a ee 3.4 0.1 _ 15 
. 12.2 04 0.2 
Pet cs eH sw ke 5 BBE De eee Oe 
* All values exclude crude fiber. 7.4 3.5 0.4 
Blank space indicates lack of data. Negligible quantity is designated by —. 


TABLE OF STRAINED FOODS 


Size of portion. 
Value of portion. 


: Household 
Food items. Grams. measure. Carb.* Prot. Fat. 
Gerber: (cont.) 
Prunes 28.4 loz. 6.3 0.2 0.1 
es 22.6 0.8 0.3 
Spinach 28.4 loz. 0.6 0.5 0.1 
222 18 0.4 
Squash 28.4 loz. 1.9 0.2 _ 
6.6 0.6 0.2 
Vegetable and lamb 28.4 1oz. 1.9 0.6 0.4 
6.6 7 al 1.5 
Vegetable soup 28.4 1 oz. 2.0 0.6 0.4 
6.9 a2 1.5 
Vegetables, mixed 28.4 loz. Qc 0.4 _ 
8.0 1.5 0.1 
Gerber’s Meats: 
Strained beef 28.4 loz. 4.9 a Le 
Weal 3.8 
Strained liver 28.4 loz. 4.6 1.0 
16.2 36 
Strained veal 28.4 loz. 4.4 Ou 
15.5 2.5 
Heinz: 
Apple prune pudding . . 28.4 loz. 6.8 0.4 0.4 
24.5 15 1.3 
Apple sauce 28.4 loz. 3.6 _ _ 
12 E7 0.2 0.1 
Apricots and apple sauce . 28.4 1oz. 4.0 0.2 — 
14.4 0.6 Oey 
Apricots and oatmeal . 28.4 loz. 6.5 0.3 On 
23.2 0.9 0.3 
Beans, green . 28.4 1oz. abel 0.6 — 
3.8 2.2 0.2 
Beef and liver soup . 28.4 loz. ab fs) 1.2 0.6 
6.5 4.4 223 
Beef broth with beef and 
barley es fe Pes LOZ, 2.4 0.7 0.4 
8.3 2.5 16 
Beets . 28.4 loz. 2.4 0.4 _ 
8.5 1b Ox 
Carrots 28.4 loz. 1.6 0.3 _ 
Bau 1.0 0.2 
Cereal for infants, 
precooked, dry 28.4 loz. 20.5 4.3 0.6 
72.1 15 1 2.2 
Custard pudding 28.4 loz. 5.8 Ong 0.4 
20.6 2.6 156 
Orange pudding . 28.4 1oz2. (eal 0.5 _ 
21.8 lev 0.2 
Peaches 28.4 loz. 5.7 OF1 _ 
20.5 0.4 0.2 
Pears and pineapple 28.4 loz. 3.8 0.1 _— 
13.7 0.4 Onl 
Pears with farina 28.4 loz. 6.2 0.2 _ 
22.0 0.6 0.1 
Peas 28.4 loz. 2.5 1.4 0.2 
8 8 4.9 0.5 
Prunes 28.4 loz. 9.0 0.3 _ 
28 2 Ut | 0.2 
Spinach 28.4 1oz. 0.4 0.6 0.1 
1.5 2.2 0.5 
Tomato juice 28 .4 1 oz. A hele? 0.3 _ 
4.4 1.0 0.1 
Tomato soup 28.4 1oz. a . oo 
Vegetable soup 28.4 loz. “ie fe a 
Vegetables and lamb 28.4 los. oe hs a 


143 


12 


13 


I44 TABLE OF STRAINED FOODS 


Food items. 
Libby ‘‘ Homogenized”’: 

Apple sauce 
Apples and apricots . 
Apples and prunes 
Apricot-farina 
Beans, green . 
Beets 


Carrots 


Custard pudding 


Fruits, mixed (apricots, 


peaches, pears) 
Liver soup 
Peaches 
Pears and pineapple 


Peas 


Prunes with pineapple and 


lemon juices 
Spinach 
Squash 


Vegetable soup 


Vegetables, garden (carrots, 


peas, spinach) 


Vegetables, mixed (green 
beans, pumpkin, tomato) 


Vegetables with bacon 
Vegetables with beef 
Vegetables with lamb 


Swift's Meats: 
Strained beef 


Strained heart 
Strained lamb 
Strained liver 
Strained pork 


Strained veal 


* 


All values exclude crude fiber. 
Blank space indicates lack of data. 


Size of portion. 


Household 
Grams. measure. 


1 oz. 
1 oz. 
1 oz. 
1 oz. 
1 oz. 
1 oz. 
1 oz. 


1 oz. 


1 oz. 
1 oz. 
1 oz. 
1 oz. 


1 oz. 


1 oz. 
1 oz. 
1 oz. 


1 oz. 


1 oz. 


1 oz. 
1 oz. 
1 oz. 


1 oz. 


1 oz. 
1 oz. 
1 oz. 
1 oz, 
1 oz. 


1 oz. 


Value of portion. 
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Negligible quantity is designated by —. 


CHOPPED OR JUNIOR FOODS 


The boldface numerals indicate the number of grams and the cal- 
ories In an average portion. ‘The plain numerals indicate the per- 
centage composition thereof. Jtalicized letters indicate trade names. 


Tape 19 B.—Chopped or Junior Foods. 


Size of portion. 
Value of portion. 








; Household 
Food items. Grams. measure. Carb.* Prot: Fat. Cal. 
Beech-N ut: 
Beans, green sy oe Cree Pe ler ® 1.3 0.4 _ 7 
4.7 | iss 0.1 
Pete se Le... 62. 28x45. Lroz: T.6 0.4 _ 8 
5.6 1.4 _ 
Parrotrsereeren se | 28:4) loz. 2.2 0.2 _— 10 
7.8 0.8 0.1 
Chicken soup Se RA? a ay 7 1.5 0.9 0.5 14 
5.5 one ul ar 
Pineapple rice pudding . 28.4 loz. 5.6 0.5 0.3 27 
19.9 1.8 LA 
Prunes i ee Sa OZ: 8.0 0.3 _ 33 
28.0 1.0 0.1 
Raisin-rice pudding ee ees, tom thee Onn 0.4 35 
25.3 24 1.5 
SpInaCn ts es. ., 28.4, Loz. 0.7 0.6 0.1 6 
2.4 Pia 0.4 
Vegetable and beef . . . 28.4 = loz. 2.5 0 0.2 16 
8.8 3.4 08 
Vegetable and lamb oP a ees4a loz, 2.6 0.6 0.3 16 
9.3 Bea 1 aie 
Vegetablesoup . . . . 28.4 loz. 2.6 0.3 _ alee 
9.4 12 Ont 
Vegetables with bacon . . 28.4 1 oz, 2.8 0.4 1.0 22 
9.9 ib 3.5 
Clapp: 
Applesauce . . . . . 28.4 1oz. 3.8 0.4 _ 17 
13.5 1.6 Ont 
Apricots with farina ee eee, LOZ: 2.8 0.7 _ 14 
9.9 2.4 Trace 
Baby cereal... . . 28.4 102. PA ikea f 3.4 0.1 102 
(Or e120 O25 
Baby oatmeal . . . . 28.4 = 1loz. 21.2 4.0 0,3. 103 
74.6 14.2 2 
Carrots ..... . 28.4 1 oz. 0.4 a VCO) _ 6 
tee 3.5 Ost 
Chicken soup ee oe eee Wh. Oz. 2.4 0.5 _ 12 
8.3 1.9 0.1 
Chocolate pudding . . . 28.4 loz. 3.6 0.8 0.2 20 
13.0 3.0 0.6 
Fish chowder oe) pf ose. LO; ey 0.5 _ ata 
7.6 1.8 0.2 
Peaches ..... . 28.4 102. 3.0 0.6 0.1 15 
10.7 2.0 0.3 
Pears... . Pee aa FAO: 3.0 0.5 _ 15 
10.7 1s 0.2 a 
j udding . . . 28.4 102. 3.0 iA 0.4 
Pineapple pudding spe rae Ls 


* All values exclude crude fiber. - eo 
Blank space indicates lack of data. Negligible quantity is designated by —. 
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146 TABLE OF CHOPPED OR JUNIOR FOODS 
Sine of portion. -_ Value of portion. 
shold —_— oo 
Food items. ies alee Carb.* Prot. Fat. Cal. 
Clapp: (cont.) 
28.4 12. 5.5 0.8 rad 25 
ae 195 2.7 0.1 
i 28.4 102. = 0.8 0.1 4 
sient 01 29 08 
tabl 28.4 loz. 2.3 0.3 _ 11 
Vegetable soup $1 1 2) oiaie 
Vegetables, creamed 28.4 loz. 1.8 0.8 0.4 15 
6.5 2,7 1.3 
Vegetables with bacon . 28.4 1 os. 2.6 0.4 0.5 17 
9.3 1.6 1.9 
Vegetables with beef 28.4 loz. 2.3 0.8 0.3 15 
8.0 3.0 0.9 
Vegetables with lamb 28.4 loz. 2.4 0.6 0.1 13 
8.4 2.2 0.4 
Vegetables with liver 98.4 ~ log: 1.8 0.8 _— 10 
6.5 2.8 Trace 
Gerber: 
Apple prune pudding 28.4 1oz. 6.6 0.4 0.1 29 
231 1.3 0.5 
Beans, green D874.) Ios ler: 0.4 _ 6 
4.2 1.3 0.1 
Carrots 28.4 loz. 1.6 0.2 _ 8 
5.6 0.6 0.2 
Peaches 28.4 102. 4.5 0.1 _ 19 
16.2 0.5 Ort 
Pineapple-rice pudding 28.4 loz. 6.6 0.5 0.1 31 
PAS Hea | Ley, 0.5 
Spinach 28.4 102, Loy ¢ 0.6 0.1 6 
2.5 2.1 0.4 
Vegetables and beef 28.4 loz. 2c 0.7 0.3 14 
7.4 2.4 i hag | 
Vegetables and lamb 28.4 102. 2.3 0.6 0.4 15 
7.9 2.0 1.4 
Vegetables and liver 2874 9) 1 0n: 2.0 0.6 0.1 11 
was 7 | 0.3 
Gerber’s Meats: 
Chopped beef 28.4 loz. 6.8 0.7 33 
23.8 2°65 
Chopped liver 28.4 1oz2. 6.9 1.4 41 
24.2 5.1 
Chopped veal 28.4 102. 6.6 0.5 31 
2312 17 
Heinz: 
Apple, fig and date dessert 28.4 1oz. eal 0.2 0.2 27 
21.8 0.6 0.5 
Chicken farina vegetable 
porridge 28.4 loz. 2.0 0.8 c:9 13 
real 2.9 0.6 
Chopped carrots 28.4 loz. ay. 0:3 _ 6 
4.4 09 0.1 
Chopped green beans 28.4 1loz. io 0.4 i s 
Ch ; 45 1.3 0.2 
opped mixed vegetables 28.4 loz. a3 0.2 _ 10 
rit 08 ot 
Chopped spinach 28.4 loz. 0.5 0.5 _ 4 
Cc 1 diced A 18 0.2 
reamed diced vegetables . 28.4 1 oz. 2.5 0.6 0.3 15 
C d : ra 8 8 2.1 ka 
reamed tomato and rice 28 .4 1 oz. 6.0 0.6 0.6 21 
a1 a 2.1 2.2 


* All values exclude crude fiber. 


Blank space indicates lack of data. Negligible quantity is designated by —. 


TABLE OF PRE-COOKED BABY CEREALS 147 


Size of portion. 
Value of portion. 














s : Household SS ae ars 
Food items. Grams. measure. Carb.* Prot. Fat. Cal. 
Heinz: (cont.) 
Pineapple rice pudding ~ 28-4. ‘Loz: 7.8 O25 _— 34 
21.5 ez 0.2 
Prune pudding . . . . 28.4 log. 7.2 0.6 0.3 33 
25.2 230 0.9 
Vegetables with lamb and 
liver i ee ree ee OS Aw 1 og. PT 0.9 0.4 18 
8.8 a1 6 
Swift's Meats: 
Diced beef . . . . . «(28.4 «1os. 6.5 a pes 37 
23-1 4.1 
Diced heart . . . . . 28.4 logs. 4.8 1.4 33 
tes Bal 
Dicedlamb . .. . . 28.4 1oz. 5.1 1.8 37 
18 .2 6.3 
Dieed liver . . . . . 28.4 1oz. 5.3 1.5 35 
1Ss7 bee 
Diced pork . . . . . 28.4 loz. 6.2 2.0 43 
231 Fen 
Diced veal . . . . . 28.4 los. era, 0.6 28 
20.4 aa | 
TaBLE 20.—Pre-cooked Baby Cereals. 
Size of portion. 
Value of portion, 
Bousehold —_— —— = 
Food items. Grams. measure. Carb.t Prot. Fat. Cal. 
Clapp: 
Baby arcel 7. .*.’ . 28.4 Los: ray f 3,4 Oct 02 
76.4 12/0 O25 
Baby oatmeal . . . . 28.4 1oz. 21.2 4.0 OcSan, 103 
74.6 14,2 iS 
Gerber: 
Barley cereal Sad oe ee eel OZ, 19.6 eS FY fi 1.4 108 
603 a 1s. 4.9 
Cereal io0d f= >.>, .. 28.4 “loz: 20.4 4.1 abo *a tala) 
71.9 14.6 3.4 
Strained oatmeal Weis, 2s ,.4- Lieg: 18.6 4.2 2.0 =e lie 
65.6 14.7 OS) 
Heinz: 
Cereal forinfants . . . 28.4 loz. 20.5 4.3 0.6 104 
ae 15.1 2323 
ateel ye ss ow CU 84 «1 on. 18.1 4.8 1.5 108 
63.9 168 5 5 


* All values exclude crude fiber. 
+ Exclusive of crude fiber which ranges from 1.0 to 1.9 per cent on the products 
listed. 


RECIPED FOODS.t 


Reciped foods have not been included in the main table of food 
nutrients unless subject to rigid commercial control or actually 
analyzed after “home” preparation. To complete such data the 
items in Table 21 have been calculated from standard recipes 
utilizing the analyses of the component parts. The data, when 
applied to specific instances, must be regarded as merely approx- 
imate. 

Recipes from two sources have been incorporated in the following 
table: (1) Certain foods are shown with appended caloric ingredi- 
ents for which the recipes are common knowledge; (2) all other 
items follow the recipes given in The Boston Cooking School Cook 
Book by Fannie Merritt Farmer, 1936 revised edition, Little, 
Brown and Company, Boston. 

The calories have been entered in the nearest multiple of 5. 

Italicized numbers in parentheses indicate the number of servings 


per recipe. 


TABLE 21.—Nutritive Value of Some Common Foods, Prepared 
According to Recipe. 


Size of portion, Value of portion. 
household = 
Food items. measure. Carb. Prot. Fat. Cal. 
Albumen water’... 3) = ~ .. Le —_ 4.5 Trace 20 
1 egg white 
Albumenized fruit juice . . . . le. 4.5 4.5 Trace 40 
+ c. orange juice 
added to albumen water 
Beef, creamed chipped on toast (3) . 4c. on 21:30. 11.0) 313.5" ) abo 
3 c. dried beef 1 sl. toast 
1 c. white sauce IT 
Biscuits, baking powder (20) . . 1 biscuit 11.0 2.0 2.0 70 
Broth, i. 2.0 tae Ce ee ee ee 0.1 5.0 _— 20 
Bouillon’ sas ee Ce eee UPS ¢ 6.2 0.2 30 
Cakes: 
Chocolate (16) . 1 piece 26.0 3.0 5.5 170 


2 T. cocoa added to plain cake 


Corn (Johnny cake) (16) . . . 1 piece 
riplhntccciatodl p 19.0 3.0 1.5 105 
1} c. white flour 
i c. sugar 
5 t. baking powder 
1 c. milk 
1 egg 
2 T. butter 


+t From the Dietary Department of the New Y } 
Dietar: ) » Ne ork Post-Graduate Hospital, 
Blank one ae lack of data. Negligible quantity is designated by — 
; 


TABLE OF RECIPED FOODS 149 


Size of portion, Value of portion. 
: household —. SS 
Food items. measure. Carb. Prot. Fat. Cal. 
Cakes: 


Gingerbread (20) . . . . . 1 piece 24.5 2.0 3.0 135 
1 c. molasses 
23 c. white flour 
4 T. butter 


Pismiti6)0 21. =< > =. «+. 2 piece 26.0 3.0 5.0 165 
4c. butter 
1 c. sugar 
2 eggs 
3c. milk 
12 c. white flour 
2} t. baking powder 


Cake icing: 
MHOPOIe (TO)i.. 08 co ce a BOT. 15.0 0.5 1.5 80 
14 oz. chocolate added to 
plain icing 
Pinel) ee uke. Beers 8, 15) te 22 T. 14.5 0.5 _ 60 


1 c. sugar 
1 eggwhite 


Cereal gruel (2) . . ... =. Ie. 6.5 1.5 1.0 40 
4 T. cereal 


With cream (2) ews A lec: 8.0 2.5 6.5 105 
1 c. light cream added to 
cereal gruel 


Withimuk (2)... «. « . . Je. 9.5 3.5 3.0 80 
4 c. milk added to 
cereal gruel 


With water (2). . . « « « ‘Ie. 3.3 (WAY 0.5 20 
2 T. cereal 
Chicken, creamed ace ae ee 6.0 11.0 16.5 225 
Chocolate syrup (8) . . . . . 2T. 11.5 1.0 LO 60 
+ c. cocoa 
, c. sugar 
Cocoa, all milk eee eo <0 fA) 8.5 180 
Crema itil A es. ULC 12.0 4.0 5.0 110 
With cream . le 17.5 1.0 12.0 210 
Cookies, plain (460) . ur ae |: 10.5 1.0 2.0 65 
4c. butter 
1 c. sugar 
3 c, milk 
2 eggs 
2 ¢. white flour 
2 t. baking powder 
Custard: 
Baked (8) ... .. . . 1 custard c. 20.5 8.0 8.0 190 
YS | a ae ere rie 2.) 21.0 6.0 8.5 190 
Egg: 
“Nog rn ees Ns) Ae, Li, 18'Gpg12s018 2.0 -2c0 
1 egg 
2 teaspoons sugar 
4c. milk 
Omelet (2) . . . . . +. +. Individual 1.5 14.5 24.6 295 
Scrambled (8) tgs) * Ramee rage oP 2.0 0.5 3.5 45 
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Food items. 
Gelatin, lemon flavor (8) 


Gravy, brown (8) 
Ice, orange (12) 


Junket (2) . 
1 c. milk 
1 T. sugar 


Lemonade (6) . 


Macaroni and cheese (4) 
? ce. uncooked macaroni 
3 c. grated cheese 
1 T. white flour 
13 T. butter 
3 T. bread crumbs 


Milk: 
Chocolate malted 


2 T. chocolate syrup added to 


malted milk 


Malted 
3 c. milk 
3 T. malted milk 


Mousse, vanilla (5) 


Muffins: 
Cornmeal (8) 


Plain (10) 


Potatoes: 
Creamed (6) 


Sealloped (6) F 
4 med. potatoes 
1 T. white flour 
1 T. butter 
1 c. milk 


Hashed brown (4) . 
Mashed (6) 


Prune whip (8) 


Puddings: 
Bread (12) 


Butterscotch (6) 


Chocolate bread (12) 
} ¢. cocoa added to 
bread pudding 


Chocolate cornstarch (2) 
4 oz. chocolate, or 
3 T. cocoa, added to 
cornstarch pudding 


Cornstarch (2) . 
Rice (7) , 


Blank space indicates lack of data. 


Size of portion, 


household 
measure 


$c. 
re ge 


$c. 
$c. 


3c. 


1 large 
1 


3c. 
$c. 


4c. 
+c. 


3c. 


4c. 
$c. 
4c. 


dec. 


‘eo. 
4c. 


Value of portion. 


Carb. Prot. Fat. Cal. 





30.0 2.0 — 130 
2.0 0.5 3.5 45 
42.5 0.6 0 175 
13.5 4.0 5.0 120 
24.5 0 0 100 
24.0 9.0 14.0 265 
37.5 9.5 8.0 270 
26.0 8.5 7.0 205 
10.5 2.0 18.0 220 
22.0 4. 3.0 135 
24.0 4. 3.5 150 
14.5 4.0 12.0 190 
15.0 3; 4.0 110 
15.5 2.0 10.5 170 
27.0 3. 7.0 190 
18.0 3.0 Trace 85 
33.0 10.5 10.0 270 
33.0 4.0 5.5 205 
36.0 12.5 13.0 320 
31.0 6.5 8.0 230 
26.5 4. 5.0 170 
29.0 5.5 5.5 195 


Negligible quantity is designated by — 
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Food items. 
Puddings: 
Rice custard (4) 
1 ec. cooked rice 
1 ec. milk 
4 T. butter 
1 egg 
2 T. sugar 
2 c. raisins 


Tapioca (6) . 


Salads: 
Chicken (4) . 


Cole slaw (2) . . . 


1 c. shredded cabbage- , 


2 T. cream dressing 


Fruit SN Se 
2 T. cream dressing 
Fresh fruit as desired 


Green ae 
1 c. salad greens 
2 T. French dressing 


Potato (4) 


Salmon (3) 
1 c. salmon 
3 ¢. diced celery 
1 egg 
6 lettuce leaves 
3 T. mayonnaise 


Waldorf (6) . 


Salad dressings: 
Cream mayonnaise (8) 
4 c, mayonnaise 
4 T. whipped cream 


Russian (8) . 
1 ¢. mayonnaise 
2 T. cream 
2 T. chili sauce 


Salmon, creamed . 


Sandwiches: 
Cheese . . 
2 sl. bread 
2 t. butter 
1 sl. cheese 
Lettuce 
1 t. mayonnaise 


Egg pa 
2 sl. bread 

2 t. butter 

1 egg 

Lettuce 

1 t. mayonnaise 


Size of portion, 
household 
measure. 


3c. 


3c. 


3 cup on 
2 lettuce leaves 


4c. 


3c. on 
2 lettuce leaves 
3c. on 
2 lettuce leaves 


4c. on 
2 lettuce leaves 


1A by 


ie be 


4c. on 
1 sl. of toast 


1 sandwich 


1 sandwich 


Carb. 


29.0 


19.5 


1.5 
3.5 


13.0 


3.0 


8.0 
0.5 


5.5 


0.2 


1.5 


22.0 


26.0 


26.0 


Prot. 


5.0 


5.0 


9.5 
1.0 


0.5 


1.0 


3.5 
17.5 


3.5 


0.1 


0.3 


11.0 


12.0 


10.5 


Value of portion. 





inl 

Fat. Cal. 
6.0 195 

5.0 145 

16.0 195 
8.5 100 

18.0 225 
20.0 200 
gol ids) 
23.5 295 
22.5 245 
9.0 85 

8.0 85 

17.0 295 
22.0 360 
19.5 330 
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Size of portion, Value of portion. 
household Sp nae te Dee i 
Food items. measure. Carb. Prot. Fat. Cal. 
Sandwiches: 
eiiaiaaalade a eee) sek. a Ci genowiel 47.0 4.0 9.5 300 
2 sl. bread 
2 t. butter 
1 t. marmalade 
Meat or fish ; ww ee ee Ry dreand wich 26.0 12.0 15.5 300 
2 sl. bread 
2 t. butter 
1 oz. meat or fish 
Lettuce 
1 t. mayonnaise 
Vegetable, 3 percent . . . . 1 sandwich 29.0 4.0 14.0 265 
2 sl. bread 
2 t. butter 
3 per cent vegetable 
1 t. mayonnaise 
Sauces: 
Caramel (8) eee te ee et 28.5 — — 115 
Chocolate fudge (12) . . . . 2T. 32.0 3.0 6.0 200 
Giustard#ea) . eo) ae ee ee 4 10.5 3.0 4.5 100 
Hard (8) A he a) bee ee 44.0 8.0 255 
Tomato, thin . .. . . . #@, 4.0 1.0 3.5 55 
Venillaiers 3% acka eaten ORT. 30.0 _— 6.5 185 
White I, thin (soup base). . . #e, 5.5 3.0 726° en10n 
White II, medium (creamed foods) 2 T. Sie) 1.0 4.5 60 
White III, thick (sauces) . . . 27. 4.0 Lp 6.0 80 
Tomatoes, scalloped (2) . . . . 2 ¢, 9.5 2.0 5.0 95 
1 c. tomatoes 
3 sl. bread 
3 t. sugar 
2 t. butter 
Toast, milk (6) . . . . . . Isl. 19.5 5.0 8.039176 


Vegetables, creamed: 
Creamed 3 per cent vegetable. 3, 6.0 Leb 4.5 75 
2 T. white sauce II 
3 c. 3 per cent vegetable 


Creamed 6 per cent vegetable 4c. 9.0 1.5 4.5 
2 T. white sauce II ; ” 
3 c. 6 per cent vegetable 


Creamed 9 per cent vegetable. 4c. 12.0 1 
2 T. white sauce II a a 
} c. 9 per cent vegetable 


Creamed 12 per cent vegetable . he. 15.0 
2 T. white sauce II sai pike coe 
} c. 12 per cent vegetable 


Creamed 15 per cent vegetable . ig, 18 
2 T. white sauce II % ae ce 


} c. 15 per cent vegetable 


Blank space indicates lack of data. Negligible quantity is designated by — 


CHAPTER 4. 
ANALYSIS AND CLASSIFICATION OF FOOD. 


Introduction.—The analysis of foods for the nutritive constituents 
has occupied a period of years and the efforts of many investigators. 
During this time methods and standards of judgment have changed. 
The results, therefore, are not strictly comparable. Ideal tabula- 
tion demands food values ascertained by the same methods and 
under identical conditions. Since no such complete data exist, 
what is available must be utilized with discretion. 

Fats.—Fats are usually determined by ether extraction; this in- 
cludes foreign matter as well as lipoids other than neutral fats. 
The error involved may be considerable. 

Proteins.—Proteins are ascertained by digesting the food with 
sulphuric acid, aided by catalysts, such as copper sulphate, potas- 
sium sulphate and selenium, or by oxidizing agents, such as hydrogen 
peroxide. Nitrogen compounds are converted into ammonium 
salts. The ammonia is determined by distillation or aération into 
acid and the amount computed by titration or nesslerization. 
Non-protein nitrogen is usually ignored and the total nitrogen 
found is multiplied by 6.25 to give “protein.” In the case of 
certain foods, notably mushrooms and truffles, the nitrogen may be 
largely non-protein in character and of unknown food value. 

Carbohydrates.— Carbohydrates most frequently are calculated “ by 
difference” after direct determination of fats, proteins (N x 6.25), 
ash, water and sometimes crude fiber. The combined errors of 
analysis thus fall upon the carbohydrate figure. They may be 
ascertained, also, by direct hydrolysis with mineral acid or enzymes 
followed by copper reduction or polariscopic examination. Not all 
reducing sugars are utilized by the body. The amount of carbo- 
hydrate actually available to the individual may be quite different 
from any of the figures obtained by analysis. The effect of cooking, 
mastication and digestion, particularly upon starch trapped within 
cellulose, may be considerable. Furthermore, certain organic acids, 
not determined by hydrolysis and reduction methods, may be 
converted into sugar after absorption. A very few experiments 
have been performed to ascertain “available” carbohydrate by using 
phlorizinized animals. ; 

Wherever possible, carbohydrate data have been reported in 
the ensuing tables without fiber or other unassimilable matter. 
This is denoted by an asterisk on the percentage figure. Unfortu- 
nately this designation in most instances cannot be taken as repre- 


senting true availability. 
(153) 
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Classification of Fruits and Vegetables.—Classification of foods 1s 
an inevitable evil. Unless arranged according to a preconceived 
plan, vast stores of knowledge become inaccessible. Since natural 
phenomena do not fall into line with any scheme of classification, 
all grouping is to a certain extent artificial and hence, at times, 
confusing rather than helpful. oa teh 

Strict adherence to any classification leads to absurdities. *ruits 
and vegetables cannot be listed according to their percentage com- 
position without definite omissions. It is customary to msert cran- 
berries, rhubarb, quince, and gooseberries into the groups indicated 
by the carbohydrate content of the raw fruits. No account is 
taken of the large amount of sugar added according to recipe to 
render the food palatable. Again, eggplant is declared to be of 
little food value, but as served it is far from being of negligible 
caloric content. In the practical listing of fruits and vegetables 
only such can be included as have been analyzed in the form in which 
they can be eaten. y, 

Arrangement of foods according to their percentage composition 
has very obvious drawbacks. Regardless of the system of demar- 
cation into groups, items within a few tenths per cent of each other 
will fall into different classes. If the class unit is large (as in 3, 10, 
and 20 per cent carbohydrates), foods of appreciable divergence in 
composition are necessarily grouped together. It would be more 
logical for the clinician who requires a printed sheet of permissible 
foods for the use of patients to list the fruits and vegetables in the 
order of increasing carbohydrate value. If percentages are ap- 
pended to this list, the separation of allowed from forbidden foods 
is easily achieved. Too much attention, however, should not be 
centered upon the percentage composition. Practically, only the 
amount of carbohydrate per serving need be considered. Garlic, 
for instance, has no nutritive value despite its 20 per cent carbo- 
hydrate. The heat value of the so-called 3 per cent vegetables 
varies from 1 to 30 Calories per serving. It is impossible to permit 
a patient to have free access to all of the 3 per cent vegetables 
since the caloric content of these foods is presumably of paramount 
importance. Intelligent dietetic management requires that physi- 
cian, dietitian, and patient have access to analytical data instead of 
mere lists of words. 

The custom of classifying foods according to the predominating 
foodstuff frequently leads to the assumption that those of the same 
type are more or less comparable. When carbohydrate must be 
limited, deletion should be discriminatory rather than generalized. 
Although the potato is primarily a carbohydrate food, tuberin (the 
globulin of potato) is by no means a protein of inferior rank. Car- 
bohydrate deficiency diseases are not common where the potato 
enters liberally into the diet. Its alkaline ash gives the potato a 
further advantage over rice and the farinaceous foods. 
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~~ 


Classification of fruits and vegetables, however, can be very useful. 
Since those schemes devised in the past have not been wholly satis- 
factory, two new lists are presented. 

Since the data in Table 25, Available Carbohydrates in Fruits and 
Vegetables (page 164), may be compared fairly, the following classi- 


fication is offered for its practical value. 
in Table 25 are enclosed in brackets. 


sake of completeness. 


Items which do not appear 
They are included for the 


VEGETABLES. 
Grovp I. Group II. Grovp III. 
Low-carbohydrate. Moderate-carbohydrate. High-carbo- 
Asparagus Kohlrabi [Beets] hydrate. 
Beans, string Lambsquarters Carrots [Beans, baked] 
Beet greens Leeks Onions [Beans, kidney] 
Broccoli Lettuce Parsnips [Beans, lima] 
[Brussels sprouts] [Mushrooms] Peas Corn 
Cabbage [Okra] Peppers Dasheens 
Cauliflower Parsley [Pimentos] [Lentils] 
Celeriac Radishes Rutabagas Potatoes, sweet 
Celery '.. [Romaine] Turnips Potatoes, white 
[Celery cabbage] [Sauerkraut] [Suecotash] 
Chard Spinach Taro 
Cucumbers Squash Yams 
Dandelion greens Tomatoes 
Dock or sorrel [Turnip tops] 
[Endive] [Vegetable marrow] 
Kale [Watercress] 
FRUITS. 
Group I. Grovp II. Group III. 
Low-Carbohydrate. Moderute-carbohydrate. High-carbohy- 
Grapefruit Apples Oranges drate. 
Melons Apricots Peaches Bananas 
Strawberries Berries, ex- Pears Grapes 
cept as noted Pineapple Persimmons 
Figs, fresh Plums [Prunes] 
Nectarines Tangerines 


Williams, Olmsted, and their co-workers (1940) have emphasized 
the fact that classification of fruits and vegetables according to their 
supposed carbohydrate content is unscientific. The methods where- 
by carbohydrate values have been obtained are not above reproach 
and reclassification is in order. Based on their own data, these 
investigators present a new grouping of fruits and vegetables which 
more closely approximates their actual content of utilizable carbo- 
hydrate. 
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Williams-Olmsted Classification. 


1 per cent. 3 per cent. 5 per cent. 
(6.3-2.0) (2.1-4.0) (4.1-6.0) 
Asparagus Beans, snap, young _ Beans, snap, medium * 
Broccoli Brussels sprouts Blackberries 
Cauliflower Cabbage v Carrots v 
Celery Cranberries Currants 
Cucumbers y Eggplant Muskmelon 
Greens Gooseberries % Pumpkin ~ 
Rhubarb Lemon juice ¥ Strawberries ~ 
Squash, summer  Radishes ” Squash, winter 
Tomatoes ” Watermelon 
Turnips / 
7 per cent. 9 per cent. 11 per cent. 
(6.1-8.0) (8.1-10.0) (10.1-12.0) 
Beets Apricots ~ Apples y 
Grapefruit “ Blueberries Cherries 
Onions /% Oranges ~“ Corn, sweet, young 
Raspberries / Orange juice Figs 
Rutabagas Peaches ¥ Grapes ¥ 
Pears ~ Nectarines 
Plums ¢ Parsnips 
Peas’ — 
Pineapple ~ 


Classification of Flesh Foods.—As has been shown by Chatfield 
(1937) the present grouping of meats and poultry according to kind, 
cut, and method of cooking is unwieldy and none too accurate in 
practical application. It is suggested that a basis of comparison 
is possible under two headings: relative fatness and relative dryness. 


TaBLE 22.—Classification of Meats. 


Fat. Protein, 
per cent. per cent. 
Lean meat: 
Dry (very welldone) . . ..... , 6 34 
Medium done ......... . 6 30 
Moist (rare) Pine 50 MTS o eee beeen 6 27 
Medium fat: 
DS is! ed 9 Ne Bek ey ee, oe 30 
Medium.dona™, < \4o) 0: otj2 4) 97.4 ete 27 
Moint ook. ee sc - 2. Cnn O A eee 23 
Fat, medium done x ire 5 - SS oe et 22 
Very fat, medium done . . . . . . . . 45 17 


The classification of fish is considerably more difficult because 
of rather wide variability in the fat content and is, therefore, not 
attempted. 

Effect of Cooking Upon Foods.— Unless stated to the contrary, 
It Is necessary to regard food analyses as having been made on the 
edible material in natural or commercial form. When such food 
is cooked, its composition is frequently quite different from that 
reported. Unfortunately very little data on actual analyses of 


ANALYSIS AND CLASSIFICATION OF FOOD 157 


cooked foods are available. The chief reason has been the unwil- 
lingness of the chemist to complicate analytical procedures by the 
introduction of the extremely variable and often unpredictable 
factors which enter into the processes of food preparation. 

Cooking of vegetables leads to a reduction of carbohydrate by 
an amount determined by the structure of the food, the method of 
cooking, the quantity of water used, the size of the pieces and the 
length of time heat is applied. In general, there is a decrease of 
one-third to one-half of the carbohydrate after cooking in water, 
the portion lost being largely of utilizable nature. “Thrice-cooked”’ 
vegetables contain little available carbohydrate; the greater part 
of the mineral salts and flavor also is lost. Ordinary boiling of 
vegetables removes about 5 per cent of the proteins, while the loss 
of fats is relatively slight. The analyses of cooked and uncooked 
foods will show marked differences when the water content changes 
appreciably. 

The change in weight of meat during cooking is due chiefly to 
the loss of water, although in the case of certain meats, as bacon, 
it is caused by the removal of fats. Even in par-boiling, the water 
content diminishes. Boiling or steaming results in less removal 
of water due to volatilization; 3 to 20 per cent of the total solids 
may be found in meat broth. The loss of water and minerals is 
such that the percentage of salts remains the same in raw, boiled 
and steamed meat, but is higher in roasted meat. According to 
British investigators, beef, when fully cooked, loses the same amount 
of weight, water and salts whether cooking is commenced in hot 
or cold water. Ground beef free from visible fat shows changes in 
composition as follows: 


Water, Protein, Fat, Ash, 
per cent. per cent. per cent. per cent. 
Pnosoked ss 1 a GS) enw 7 BRZ 21.2 2.5 Les, 
MADE OTOMCC rane a an) se oe COLT 33.4 3.9 1.6 


TasLp 23.—Effect of Cooking Upon Composition of Meats. 


Percent- Percentage distribution of total loss. 

Mode of age loss. —_ —— 

Food. cooking. of weight. Protein. Fat. Salts. Water. 

Bacon, very fat . . Fried Cleed 0.4 52.5 1.2 45.9 
Beef, 50-gram pieces. Boiledlhour 43.0 4.8 6.1 rt 87.1 
Beef, 1600 grams . Boiled 39.8 4.2 8.0 1 es 86.5 
Beef, 1600 grams . Roasted 39.2 2.0 10.0 075 87.5 
Catfish . . . . Steamed 33.4 Fe seat 0.3 Leo 95.6 
Cod .. . . . Steamed $1.5 r Sa 0.8 1.0 93.5 
Mutton, lean . . Boiled 42.0 4.4 3.1 1.2 91.3 
Mutton, very fat . Boiled 38.0 PA 35.0 0.8 61.5 


Pound for pound, overcooked meat contains more protein and 
probably more fat than undercooked. Investigation of nutritive 
values of canned meats and fish generally reveals a marked simi- 
larity to ordinary cooked foods. 

From the data shown in Table 24 it is apparent that “the amount 
of protein in the rib cut, greatly increased due to fat and water losses 
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in cooking, becomes comparable with that of the lean, cooked top 
round ordinarily regarded as a more abundant source of protein.” _ 
Some difficulty may be encountered in estimating the caloric 
value of meats, as most of the analyses reported in the table are 
given for raw meat. ‘The mode of cooking and serving may reduce 
the heat value by as much as 50 per cent. Sherman advocates 
crediting the meat with the protein content shown by the average 
of all analyses and the caloric value indicated for the lean cuts. 
The increasing popularity of “water-less” cooking is to be highly 
commended. Nevertheless, tissue water released from plant foods 
on the application of heat invariably carries with it more or less 
mineral matter. The saving of minerals, however, is appreciable 
when compared to the loss on soaking or heating in added water. 
Actual experiments with spinach, mustard greens, cabbage, and 
turnip tops have shown that the conservation of salts is better when 
steaming or pressure-cooking methods are employed than when 
boiling is permitted. The iron content of broccoli diminishes 50 per 
cent after twenty minutes of boiling (Flanley and Johnson, 1932). 


TasLe 24.—Effect of Roasting on Composition of Paired Cuts of 
Steer Beef.* 









































| | ! Pro» | Total |Mois-| Total) Oak || Phos | 
Cut OS | Prep- veh | fans aokoe res eae prsenth eel — 
grade. aration. | cent. | a. dant beet fai ed one cent, 
Paar? eT TSE OE 
Clod Good | Uncooked | 18.2/21.1|41.2 58.8 | 0.964 | 0.012 | 0.156 | 0.0023 
| Roasted 22.0) 25.3 52.8 | 47.2 1.060 | 0.006 | 0.211 | 0.0026 
Ribs | Good | Uncooked | 31.0 19.8 /51.8| 48.3 0.812 |0.009 0.136 0.0018 
Roasted 32.6|31.9 64.9) 35.1)1.065/} 0.008 | 0.199 | 0.0021 
Top round Good Uncooked 6.6 24.1 31.9) 68.1 /1.162|0.005 0.200 0.0022 
Roasted 9.0/30.6|39.3/60.7|1.117/|0.011/0.214 | 0.0025 





* Rogers, M., Gillum, I., Kunerth, B. L., and Pittman, M.S.: Jour. Am. Dietet. 
Assn., 13, 320, 1937. 


The question of cooking water is subject to different interpreta- 
tions depending upon the viewpoint. The matter of vitamin loss 
is considered subsequently. Investigations by McCance et al. 
(1936) have revealed that, while the decrease in the percentage 
composition of vegetables may be appreciable, these losses constitute 
only a very small fraction of the daily intake of minerals or carbo- 
hydrates. In other words, “the waste incurred by throwing away 
the water in which vegetables have been boiled is surprisingly small 

and not of great dietetic significance.” 

Potatoes boiled in salt water lose potassium readily but take up 
considerable sodium. As observed by McCance (Special Report 
No. 213, Med. Res. Council, 1936): “At the beginning the sodium 
in the potato was negligible (only 5 mg. per 100 g.) while chloride 
lons amounted to 114 mg. per 100 g. During the cooking each 
100 g. of potato took up about 250 mg. of sodium chloride. This 
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changed the K/Na ratio from 435/5 to 355/103. It is doubtful if 
life could be maintained indefinitely on a K/Na ratio of 435/5 while 
it is interesting to note that 355/103 is quite close to the K/Na 
ratios found in mammalian tissues. The improvement in taste to 
most palates requires no emphasis.” 

Highly salted foods, on the other hand, discharge sodium chloride 
into water in which they are boiled. It is to be expected that the 
minerals present in the food and those found in the tap water used 
for cooking will reach some sort of equilibrium, time and size of 
piece being important factors. 

Studies in Arizona have revealed that vegetables cooked in 
fluorine-containing water picked up this element in proportion to 
their exposure. While a trace of fluorine (1 p.p.m.) in the water 
supply appears to have a beneficial effect in certain age groups in 
development of caries-resistant teeth, larger amounts can be toxic. 
Opinion is split on the advisability of raising municipal water sup- 
plies to 1 p.p.m. of fluorine. One must consider the possibility of 
concentrating such water during cooking and increasing the intake 
over that expected. 

Acidified boiling water (vinegar) increases the removal of calcium 
from vegetables whereas alkalinity retards it. On the other hand, 
sodium bicarbonate hastens the cooking by softening the fiber which 
in turn allows mineral salts to escape. In the opinion of McCance, 
the addition of this base to cooking water for green vegetables 
makes little practical difference to the losses. For the effect upon 
vitamin potency, refer to p. 313. 

Although the leaching effect of distilled water is greater than that 
of tap water, employment of hard water for cooking purposes is 
frequently undesirable. Calcium salts retard the rate of cooking 
unless precipitated by alkali. Heating of some proteins, notably 
those found in the leguminous plants, in the presence of much cal- 
cium leads to the formation of insoluble compounds which are 
digested, if at all, with considerable difficulty. 


CHAPTER 5. 
DETAILED COMPONENTS OF THE NUTRITIVE POOL. 


Ir was at one time common to group foods as nutritive and non- 
nutritive according to whether or not they furnished energy. This 
classification is best avoided on the grounds that the former is useless 
without the latter in providing energy. It is proposed to treat of the 
major nutritive “elements” in this chapter and subsequently to give 
separate discussion to those minor nutritive “elements”’ identified as 
minerals and vitamins. 


I. THE CARBOHYDRATE GROUP 


The simple carbohydrates fall into two main groups: (1) Sweet, 
crystalline compounds soluble in water, such as sugars, and (2) 
tasteless, non-crystalline substances relatively insoluble in water, 
such as starch, glycogen, dextrin and inulin. The carbohydrates are 
polyhydric alcohols, with free or potential aldehyde or ketone groups, 
the insoluble ones being anhydrides of the sugars. The latter are 
stable in alkaline solution but not in acid whereas the reverse holds 
for the simple sugars. 

Except as shall be mentioned later, the demand for carbohydrate 
resolves itself into need for glucose. It may be written as d-glucose 
to emphasize its dextrorotatory effect upon polarized light. In 
solution it exists as a mixture of a and B glucose: 


i as 
ae te HO—C—H 
| 
roca? H—C—OH 
ae O HO—C—H oO 
| 
"cgi Saas | H—C—OH 
| 
H—C————! H—C-————! 
| 
CH:OH CH:0H 
a—d—glucose B—d—glucose 


The term y glucose refers to an isomer with a 4-carbon-oxygen ring. 


Carbohydrate Classification 


Type Illustrative Food Sources 
I. Simple Carbohydrates 
A. Monosaccharides 
1. Hexoses, C;H,.0; 


(a) Glucose Sweet fruits, honey, young 
(dextrose, grape sugar) sweet corn, onions 

(b) Fructose ; Sweet fruits, honey, tomatoes, 
(levulose, fruit sugar) mangos 

Galactose Not found free, ingested in milk 

d) Ms N i i 

(d) Mannose Not found free, ingested in 


plant juices, as mannosans 
( 160) 


II. 


Il. 
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2. Pentoses, C;H, 00s 


(a) Arabinose 

(b) Ribose 

(c) Xylose 
3. Heptose, C;H,,0; 

(a) Mannoheptose 

B. Disaccharides, Cw On 

1. Sucrose 

(glucose + fructose) 
2. Lactose 

(glucose + galactose) 


3. Maltose 
(glucose + glucose) 


4. Trehalose 
(glucose + mannose?) 


Complex Carbohydrates: Polysac- 
charides 
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Not found free, ingested as pen- 
tosans 


Avocado 


Beet and canesugar, sweet fruits, 
honey, maple syrup, carrots 

Milk and its products 

Malt products 


Mushrooms, yeast 


1. Digestible, least complex,(CsH10Os)n 


1. Starches (glucose) 
2. Dextrins (glucose) 


3. Glycogen (glucose) 


B. Partially Digestible 


1. Pentosans (pentoses) 
(C5Hs04)n 


2. Galactogens (galactose) 
3. Inulin (fructose) 


4. Mannosans (mannose) 

5. Raffinose (trisaccharide: 
glucose, fructose, galactose) 

Indigestible (most complex) 

1. Cellulose (glucose anhydride) 

2. Hemicellulose (glucose) 

3. Pectin (classed as hemicellu- 
lose) 


- 


C. 


Conjugated Carbohydrates 

A. Associated with protein groups 
1. Mucin (glucose) 
2. Nucleic acids (pentoses) 

B. Associated with lipid groups 
1. Cerebrosides (galactose) 

C. Associated with miscellaneous 
groups 

11 


Bananas, chestnuts, grain prod- 
ucts, legumes, potatoes 


Hones, germinating grains; 
toasted cereals 


Liver, muscles, meat, fish, poul- 
try to about 1 per cent, mol- 
lusks 3-5 per cent 


Gums, plums, grapes, cherries, 
yeast, nucleic acids in flesh 
products 

Snails, agar-agar, carrageen 

Artichokes, burdock root, chic- 
ory, garlic, salsify; availabil- 
ity possibly dependent upon 
changes induced during stor- 
age. 

Legumes, plant seeds 

Molasses, yeast, grains 


Plant fiber, leaves, stalks 

Young, tender leaves 

Fruit jellies, tomatoes, root 
vegetables as beets, turnips, 
citrus albedo 


Mucous secretions 
Cellular protoplasm 


Brain tissue 
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III. Conjugated Carbohydrates—Continued 
1. Highly active, usually bitter, Source of drugs or other active 


often toxie plant products, preparations, bye pe pres 
ally termed glucosides saponins, amygdalin o 
pene ‘ almonds, sinagrin of black 
mustard 


IV. Derived Carbohydrates 
A. Alcohols 


1. Corresponding to sugar, Sweet, crystalline solids found 
C.H;(OH). ' in plants, not fermentable by 
yeasts 


(a) Sorbitol from glucose and 
fructose 

(b) Dulcitol from galactose 

(c) Mannitol from mannose ee distributed, common in 
ungi 

2. Ethyl alcohol, C.H;OH Glucose, fructose, maltose, su- 

crose fermented by yeast, also 
lactose by Kefir yeast 


B. Acids 
1. Lactic acid, Organic acids or salts found in 
CH;.CHOH.COOH foods are generally classed 
with carbohydrates as they 
2. Citric acid, CH..COOH participate in release of ener- 
| gy. Role also in acid-base < 
C(OH).COOH balance. 
CH».COOH 
3. Malic acid, CH..COOH 
CHOH.COOH 
C. Amines 
_1. Glucosamine Enters into composition — of 


(NH; group substituted for mucin 
OH next to aldehyde group) 


2. Chondrosamine Constituent of cartilage 
(similar galactose derivative) 


D. Methyl Derivatives 


1. Rhamnose, Methyl-pentoses often found in 
CHO.(CHOH),.CH; ‘‘glucosides,’”’ as hesperidin 
(classed as pentose) and naringin, bitter principles 

in orange peel and grapefruit 
respectively 

2. Fucose, methyl-pentose Obtained from marine algae, 


fucosan of sea-weeds 


It can be seen that the carbohydrate fraction of the diet is far 
from uniform. While one commonly thinks of carbohydrates as just 
so much starch or sugar to be digested, it is likely that the future 
will reveal quite different behavior on the part of many of these 
agents in inter-relationship studies and it will be seen that each of 


the substances listed in the classification has its own work to do in 
living tissues. 


COMPONENTS OF THE NUTRITIVE POOL 163 


Itemized functions of carbohydrates: 


Glucose 
1. To meet a specific, but little known, cell need. 
2. To provide fuel for general use. 
3. To be stored in liver and muscles as glycogen, as a reserve 
4. To be oxidized to glycuronic acid for detoxication purposes 


Galactose 


1. To manufacture milk, as a specific need 
2. To build nervous tissue, as cerebrosides 


Pentoses 


1. To furnish a specific essential, as riboflavin 
2. To produce nucleic acids 


Disaccharides 
1. To provide glucose 
2. To furnish lactose, a slowly digested sugar, as a substrate for 
intestinal bacteria, increasing acidity of the region 


Polysaccharides 
1. To provide glucose 
2. To increase intestinal motility 
(a) With fiber or roughage 
(b) With water-absorbing lubricants, as pectin 
3. To diminish need for B vitamins (dietary sucrose makes the 
greatest demand for vitamins, glucose next, then in decreas- 
ing order lactose, starch, dextrin) 
. To furnish a substrate for intestinal bacteria concerned with 
synthesis of B vitamins (pyridoxine is synthesized in test 
animals when sucrose is replaced by dextrin) 


N 


Derived carbohydrates 


1. To provide lubrication, as with mucin 
2. To provide building material, as for cartilage 


Those sugars already at the simplest chemical level are ready for 
absorption. More complex ones require time for digestion and thus 
offer a more steady and prolonged period of absorption with less of a 
load on the liver. About 50 per cent of the total carbohydrate of an 
average American diet is starch. Although starch is classed as 
digestible, that fact depends upon proper cooking and release from 
within undigestible cell walls. Knowledge is still incomplete with 
respect to many plant polysaccharides. Digestive enzymes are 
lacking for their hydrolysis, yet they disappear presumably under 
bacterial attack. The fate of the products is a matter of conjecture. 

Although the larger fraction of carbohydrates in the normal, well- 
rounded diet can be counted on to furnish 4 calories per gram, this 
may not be true of a restricted intake. Unassimilable carbohydrate 
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included in the diet to give bulk and to promote regular peristalsis 
is, of course, without caloric value. Sugars, especially lactose, are 
frequently prescribed for the bacterial flora of the colon rather than 
as fuel for the host. Where sugar serves as a substrate for bacterial 
action, fermentation occurs and the formation of such acids as 
acetic, butyric and lactic favors alimentary evacuation. 


Available Carbohydrates. 


In the preceding tables an effort has been made to designate 
assimilable carbohydrates by the use of an asterisk on the per- 
centage value. It is recognized that this does not represent true 
availability in every instance. The complex nature of naturally- 
occurring carbohydrates renders the problem a difficult one, affected 
not only by lack of chemical data but by modes of cooking and 
differences in digestibility. Table 25, therefore, provides desirable 
data regarding a restricted group of foods. 

The analyses shown in Table 25 are from E. M. Widdowson and 
R. A. McCance (Biochem. Jour., 29, 151, 1935). MceCance and his 
co-workers have made outstanding contributions to our knowledge 
of the chemical composition of foodstuffs. Further analyses on 
the carbohydrates of various classes of foods will be found in 
Special Report No. 213 of the Medical Research Council of Great 
Britain (1936). The total carbohydrate available in stewed fruit 
(apart from that which may be added) is as follows: apples 4.4, 
dried apricots 18, blackberries 3.2, cherries 4.1,! black currants 4.6, 
red currants 3.2, damsons 6.6,! dried figs 30, gooseberries 1.7, green 
gages 7.6,! dried peaches 18, pears 6.5, plums 6.1,! dried prunes 
15.5', raspberries 3.8, and rhubarb 0.7 grams per 100 grams. 


Tasie 25.—Available Carbohydrates in Fruits and Vegetables. 


Total available Water 
Food items. por con Ot geaene ae re 

Apples, baked. . . . . . . 12.0 
Crab esr 2! % SU aie epee 81.1 
Crab, juice: -; 2 3 4) Yoqies 85.0 
Empire, eating* : 12.2 84.1 
English, cooking* . . | 9.6 85.6 
English,eating®* . 2 | |. Lice 84.5 
Fallen oo ue se eo ee ee 85.4 

George Washington . . | . 412.7 

Northern Spy . . 7 ee! 
Summer, 1 oe ee ee ee 86.5 
Winter... , «4, a ee 83.6 
Applejuice . . . . 4)  J658 87.1 
Apricots, American . . . .) ,) «10-4 85.4 


1 Weighed with stones. * Flesh only: no skin. 
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Food items. 
Apricots, English . 
Asparagus, boiled . 


Asparagus-beans, green pods 


Avocados, Fuerte . 
Bananas 

Very green 

Green 

Medium ripe 

Very ripe 
Beans, lima, canned 
Beans, snap ; 
Beans, string, green, raw 
Beans, string, boiled . 
Beet greens 
Blackberries 
Blackberry juice 
Blueberries 
Blueberry juice 
Broccoli _ 
Burdock root . 
Cabbage... 
Cabbage, boiled 
Cabbage, raw . 
Cabbage, Chinese . 
Cantaloupe 
Carrots . 
Carrots, boiled 
Carrots, raw } 
Cauliflower, boiled once . 
Cauliflower, boiled ‘thrice’ 
Cauliflower, raw 
Celeriac 
Celery . 
Celery hearts, raw 


Celery, outside portion, raw . 
Celery, outside portion, Soler. 


Chard, leaves . 

Chard, stalks . 

Cherries, American, sour 
Cherries, American, sweet 
Cherries, English, cooking 
Cherries, English, aa 
Corn, young 

Corn, medium . 

Corn, old 

Cranberries, American 
Cranberries, English . 
Cucumber . 


Sugar 


per cent. 


0. 


= 
o> 


— 


Ome NTR FR OV OT 


ee 
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se 
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8 


Total available 
carbohydrate, 


per cent. 


6.7 
7.8 


19.2 


165 


Water 
content, 
per cent 


86.6 


84.5 
65.4 
74.8 
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Food items. 
Currants, black 
Currants, red . 
Currants, white 
Currant juice, black 
Currant juice, red 


Damson plums, American 
Damson plums, English . 


Dandelion greens . 
Dasheens 
Dates 
Dock or sorrel . 
Figs 
Figs, green . 
Gooseberries, green 
Gooseberries, ripe . 
Grapefruit . 
Grapefruit . 
Grapefruit juice 
Grapes, American 
Black* 
European 
Malaga 
White 
Grape juice: 
Catawba type 
Concord . 
Delaware 
European 
Muscadine 
Greengage plums . 
Guavas, common . 
Guavas, strawberry 
Kale 
Kohlrabi 
Lambsquarters 
Leeks 
Lemon . 
Lemon . 
Lemon juice 
Lettuce, green leaves . 
Lettuce, white leaves . 
Limes 
Limes, sweet 
Lime juice . a 
Loganberries, American 
Loganberries, English 
Loganberry juice . 


* Flesh only; no skin. 


Sugar, 


per cent. 


was 
“Ibo © 


16.2 
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per cent. 
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Pood items. 


Mandarin orange . 


Mandarin orange juice 


Mangos 


Melons, yellow, English ji 


Mulberries . 
Muskmelon 
Muskmelon juice . 
Nectarines . 
Oca, tubers 
Oranges ; 
Oranges, Seville 
Orange juice 
Orange juice 
Onions, average 
Onions, boiled . 
Onions, raw 


Onions, young green . 


Papaya . 

Parsley . 

Parsnips, raw . 

Peaches, English 
Georgia . 
Maryland 
New Jersey . 
North Carolina . 

Peach juice 

Pears, Bartlett 
Empire eating* . 
English cooking* 
English eating* . 
Winter 

Peas, green, young 


Peas, green, medium . 


Peas, green, old 
Peas, green, boiled 
Peppers, green 
Peppers, red 


Persimmons, Japanese 
Persimmons, native American 


Pineapple, fresh 
Pineapple juice 
Plantains ’ 
Plums, American . 


Plums, English cooking 
Plums, English dessert 
Pomegranate, pulp with seeds 


Pomegranate juice 


11.9 


* Flesh only; no skin. 


Total available 
carbohydrate, 
per cent. 


ot 
me 


11.6 
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Water 
content, 
per cent. 


87.3 
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Food items. 
Potatoes, sweet 
Potatoes, white 
Potatoes, white, boiled 
Pumpkin 
Quince . 
Quince juice 
Radishes 
Raspberries, American black 
American black, juice . 
American red 
American red, juice 
English 
Rhubarb 
Rutabagas. . 
Soy beans, green, shelled 
Spinach 
Spinach, New Zealand 
Squash, raw, cushaw . 
Raw, summer 
Raw, winter 
Boiled once . 
Boiled thrice 
Raw. . 
Strawberries, American 
Strawberries, American, medium ripe 
Strawberries, English 
Strawberry juice 
Taro 
Tangerines . 
Tangerine Juice 
Tomatoes, ripe, American, raw . 
Ripe, American, boiled 
Ripe, American, canned 
Ripe, English 
Green 
Turnips 
Watermelon 
Yams 


Sugar, 


per cent. 


5.4 
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Unavailable Carbohydrates 


Attention is directed particularly to cellulose or crude fiber and to 
the hexopentosans or pectins. On hydrolysis the latter yield both 
hexose (as galactose) and pentose (as arabinose) as well as galactu- 
ronic acid. Because of their capacity for absorbing water, pectins 
are employed therapeutically in both diarrhea and constipation. 

The fate of fiber in the diet is variable depending upon the char- 
acter of the bacterial flora in the colon and upon the resistance of the 
fiber to attack. In studies conducted by Cowgill and Sullivan (1933) 
a quantitative relationship was demonstrated in healthy men be- 
tween the fiber content of the diet and the degree of laxation. They 
have placed the physiological minimum at 90-100 mg. of fiber per 
kilogram of body weight per day. In constipation, however, fiber 
in the diet may undergo decomposition during passage of the ali- 
mentary tract and so fail to function in the mechanical stimulation 
necessary for evacuation. Where marked bacterial activity is en- 
countered, it is customary to prescribe commercial bran or processed 
bran products to exceed the capacity for rendering fiber inert in the 
colon. The average person requires merely adequacy of roughage 
in the form of vegetables, fruits, and cereals together with a certain 
amount of fat and plenty of fluid to secure normal removal of in- 
testinal wastes. Those who harbor strains of bacteria capable of 
disintegrating mixed plant fiber require variable supplements of 
wheat bran. Where the colon is narrowed, ulcerated or highly ir- 
ritable, bran is contraindicated and bland diets together with pectins 
are in order. 
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TaBLEe 26.—Crude Fiber Content of Some Foods. 


Those items designated mws show analyses by R. A. McCance, E. M. Widdowson 
and L. R. B. Shackleton on foods purchased in Great Britain (Medical Research 


Council Special Report No. 213, 1936). 


largely from U. S. Department of Agriculture Circulars 50 and 146. 


Otherwise analytical data was obtained 


An asterisk (*) 


denotes that the figure is based on the weight of raw material contained in an average 
serving of 4 cup; data in part from J. L. Kantor and L. F. Cooper (Ann. Internai 


Med., 10, 965, 1937). 


A double dagger indicates that the analyses were made by 


F. C. Hummel, M. L. Shepherd, I. G. Macy (Jour. Am. Dietet. Assn., 16, 199, 1940); 
the figure in parenthesis represents the percentage of the total fiber in the form of the 


highly indigestible lignin. 
carbohydrate are consistently higher than the others. * 


Size of portion. 


Household 
Food items. Grams measures. 
Almond butter . . . . 15 1 A tes 

Meal so.) f° 2 265 aaa ke 

Paste Aster tet cla oS 10 lt. 
Almiongs#. victmisa wes 30 20 

mws RES sy Barty. Beye e 30 20 
Apple, fig and date dessert, 

Heine es ae 2 cae een eee ee 60 2 oz 
Apple powder... . 8 ibe ke 

Sauce . SLD $c. 

Sauce, strained, canned eaelon 4c. 
Appled@a. a fa eee eee 1 SU 1, 23” diam 
ADHIGS oem ee ee LSU 1, 23” diam 

Eating, mws . . . . 130 1, 23” diam 

Cooking, mws a Fee akete) ~ 1, 23” diam. 

Baked, canned . . . 120 1, 23” diam. 
ADIMCOtSgES an ee eas ea 50 2 med 

mws bh Oe. Ge eee ees 50 2 med 

Canned eS dueetuenol cok 70 3 halves 
WUE Oi ON ew as 70 3 halves 

Strained, canned . . . 15 1 il ty 

Dried ta a8 tt cas oe 10 1 a 
mws’. . 5 Oy es 10 14 be 

Artichokes, globe pee aes 50 1 lg 

Jerusalem Saree dese), Ile: 
Asparagusi)«. 4). . . 765 6, 6” stalks 

Boiled, mws . . 75 5 spears 

*** Only 50 per cent of cooked weight is edible. 

Tips,canned . .. . 75 5 spears 

Strained, canned . . , 14 1 by i Be 
Avocados, av. ... . 85 4, 33” long 

mus, oy ee ee ee Sh . 
Bamboo shoots Perse) Eee Gea ALC) ; bi 
Banana powder. . . . 8 1 Gl be 
Bananas... .. . 100 1 sm. 

mws OA Cer, ey ee ae |) 1 sm. 

Ripet, = af. 5 8S 6 l sm. 
Barley, pearled . . . . 30 * oT, 
Beansoup . . . . . 250 le. 

Bean sprouts a ee ae 65 $c. 
Beans, baked nal amen SPH ED le. 
TRB aes 8 On Ge eS RRO le. 
canned . 250 LG: 

Broad, green, shelled . ; 75 sc. 

Broad, boiled, mws . . 125 $c. 

Butter, boiled, mws . . 100 $e. 

Lima, green . , . . 60 4 c.* 
Canned. . , . 130 4c. 
Baby.canned . . . 130 4c. 

Ty Oe Os pels ie! 75 3 c.* 

Small, whole stringless, 
canned . . 4, %. 2 [206 4c. 
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Size of portion Fiber. 
o__—_—_—_—_-----————_. <> 
Grams 
Food items. Grams 7eoeeih sess eh 
Beans: 
Strained, green, canned 14 bd be Teo 0.14 
Dried, navy 75 $c. 4.4 3.30 
Soy... . 100 4c. 4.6 4.60 
Beef and liver soup, Heinz ; 30 1 oz. 0.2 0.06 
Beef (roast) hash, canned 230 4 lb. 0.3 0.69 
Beef stew, canned 115 + |b. 0.3 0.35 
Beet greens 15 4 ¢.* 1.4 1.05 
Beets . 75 4c.* 0.9 0.68 
Boiled, mws 75 de. 225 1.87 
Strained, canned . 15 1 Es 0.5 0.08 
Bemazx . 4 9 1 heaping T ua 0.14 
Biscuits, baking pow der 75 1 lg. O72 0.15 
Blackberries . ’ 75 2¢, 4.1 3.08 
mws 75 Zc. i.o 5.47 
Canned 120 3c¢ 2.5 3.00 
Blueberries 100 2¢ 2 1.20 
Canned 120 4¢ 1.0 120 
Bran flakes ... 30 2¢ ial 1b3 
Bran Flakes, Post’s 40% 30 2¢ 3.9 17, 
Bran, prepared ... 3 ib 8.5 0.25 
Bran Shreds, Post’s . 3 JAD 8.3 0.25 
Bran, wheat, crude . 3 it ib lee? 0.34 
Brazil nuts 30 4 av. 3.9 Lely 
mws es 30 4 av. 14.7 4.41 
Bread, pumpernickel 30 1 sl. 1,3 0.39 
Rye : 25 1 sl. 0.5 (OP be 
Rye, whole 30 1 sl. ie2 0.36 
White . 25 1 sl. 0.5 O72 
Whitet . 25 ele 0.8 (8) 0.20 
Whole wheat 30 1 sl. 13 0.36 
Whole wheatt y 30 teal 2.8 (16) 0.84 
Breakfast Crisp, Cellu 3 Lede 2256 0.68 
Breakfast Wheat, Heinz . 20 Zr Ls 5.6 1.12 
Broccoli é 3 100 1 med. stalk 1d 1.30 
Boiled, mws 100 1 med. stalk 4.2 4.20 
Brussels sprouts 100 le 1.3 1,30 
Boiled, mws 100 le 4.8 4.80 
Butter — 0.0 
Cabbaget 85 ie, 1.0 (10) 0.85 
Boiled, mws 100 ke. oo 2.20 
Chinese 110 Ike. 0.6 0. 66 
Red, mws 85 1c. 3.4 2.89 
Cakes, various iroes, 60 1 0.1 0.06 
Fruit (dark) 60 1 1.2 0.72 
Candied peel (lemon, orange, 
grapefruit) 10 1 sm. piece 2.3 0.23 
Cantaloupe 100 1, 5” diam 0.3 0.30 
LL) 100 1, 5” diam 20 1.00 
Carrageen moss, dried 10 1T. 71:3 teas 
Carrotst 75 4°¢.* 2215010) 0.83 
Boiled, mws 75 ic. 9 a 
Chopped, Heinz 30 1 oz. ; 
cieaad canned 15 Ler 0.6 0.09 
Cashew nuts, cooked, salted 15 10 1:3 0.20 
Catsup, tomato . 20 seg gh 0.4 0 08 
Cauliflower 75 4 c.¥ 0.9 0.68 
Boiled, mws 75 kc. 2.4 1.80 
Celeriac 100 1 med. 1.4 1.40 
Boiled, mws 100 4.9 4.90 
Celery 40 2, 7” stalks 0.7 0.28 
mws ; 40 2, 7” stalks 1.8 0.72 
Boiled, mwe ral > Tae 50 4c. 2.2 1.10 
Strained, canned Pe. e:,', 4 t. 0.8 0.16 
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Food items. 
Cemac, Mead : 
Cereal, Strained, Beech- Nut 
Wheatheart, Clapp 
Cerevim , 
Chard, leaves only 
Cheese 
Cherries 
mws . 
Black, canned ee 
Maraschino, bottled . 
Royal Anne, canned . 
Chestnuts 
mws 
Chickory, leaves 
Chili sauce 
Chives 
Chocolate, aweetened 
Unsweetened 
Citron, candied 
Cocoa powder 
Cocoanut . 
mws 
Desiccated 
Moist, canned 
Cocoanut milk, mws 
Collards 
Cookies: 
Fig bars 
Gingersnaps 
Home-made type 
Macaroons 
Molasses 
Oatmeal 
Peanut . : 
Sandwich-type 
Shortbread 
Wafers 
Corn, sweet F 
Cream style, canned : 
Whole kernel, canned 
Corn Flakes, Kellogg’s . 
Corn Flakest . 
Corn beef hash, canned . 
Cornmeal 
Yellow, old- chyna 
Cornsalad 
Cracked wheat 
Crackers, Graham 
Grahamt 
Soda 
Cranberries 
mws 
Cranberry sauce, canned 
Cream of Wheat, ‘‘5-minute”’ 
Cress, garden . 
Cucumbers 
mws Lt eee 
Currants, all, av. 
Black, mws 
Red, mws . 
White, mws 
Dried, mws 
Damson plums, mws 


Size of portion. 
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measures. 
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CRUDE FIBER CONTENT OF SOME FOODS 


Food items. 
Dandelion greens 
Dasheens. . 

Dates, dried . 
mws 
Dock or Sorrel 
Doughnuts 
Eggplant . 
mws 
Eggs . 
Embo . : 
Endive, chicory, isevon 4 
mws agree 
Farina ; : 
strained, Beech- Nut : 
Fennel 
Figs, fresh 
Dried 
Dried, mws 
Kadota, canned . 
Filberts (hazelnuts) . 
mws oe 
Fish ; 
Flour, buckw heat 
Rye 
Soybean 
White 
Force, whole riicat Gakes 
French dressing, com. 
Fruit salad, canned . 
mws 
Gelatin ; 
Ginger, crystallized : 
Gingerbread . 
Gooseberries . 
Ripe, mws . 
Canned 
Grapefruit 
Canned 
Grape-N uts 
Grapes, American types (slip 
skin). . 
European types (adherent 
skin) . 
Thompsonseedless, ‘eanned 
Greengage plums, mws . 
Guavas, common 
Hazelnuts Coo: 
mws 
Hickory nuts 
Hominy grits 
Cooked or canned 
Honey 
Honeydew melon 
Horseradish, prepared 
Horseradish roots 
mwe . 
Huckleberries 
Jams and preserves, com. 
Home-cooked . 
Jellies 
Kale, leaves 
Kohlrabi . Pp 
Krumbles. . . « + 
Kumquats. <6 
Lamb stew, canned . euks 


Grams. 


50 
100 
15 
15 
25 
45 


Size of portion. 


Household 
measures. 


3c. 

1 tuber 
3 sm. 

3 sm. 
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Food items. 
Lambsquarters . ... 
Leeks, bulbs and leaves 

Boiled, mws 
Lemons, whole, mws 
Lemon juice, mws 
Lentils 

Boiled, mws 
Lettucet . 

mws oe ie 
Litchi ‘“‘nuts”’ 
Loganberries . 

mws 

Canned 
Loquats : 
Macadamia nuts 
Macaroni . 

Boiled 
Macaroons wer 
Malt Breakfast Food 
Malted milk . : 
Mangoes . 

Meat . : 
Melba toast . 
Mellin’s Food 
Melotose 

Milk 
Molasses . 
Mushrooms 

mws Pe 

Buttons, canned 

Slices, canned 

Stems and pieces . 
Muskmelons, av. : 
Mustard and cress, mws 
Mustard greens . 
Nectarines 

MWe ae | |: 
Nestlé’s Food . 
Noodles a ae: 
Oatmeal, strained, Beech- 

Nut ’ : 
Oats, rolled 
Oils 
Okra ee. 
Olives, green, brined 

Ripe, brined, med. 

Mammoth 
Onions 

mws cae 

Young, green . 

Young, green, mws 
Oranges 

mws 

Canned 2 
Orange juice, mws 
Pablum 
Papaya 
Parsley 
Parsnips 

mws ‘ 

Boiled, mws 
Passion fruit, mws 
Peaches 

mws er eae 

Yellow cling, canned , 


Grams. 


75 
55 
75 


60 
250 


Size of portion. 


Fiber. 
Grams 
Household Per per 
measures. cent. portion. 
l}c. 2.6 1.95 
4c. 1.2 0.72 
ke. 3.9 2.92 
5.2 
0.0 
dc. 3.0 1.80 
le. 2.4 6.00 
1 lg. leaf 0.6 (12) 0.30 
1 lg. leaf 1.4 0.70 
10 3.2 0.80 
Zc. 1.4 1.05 
2, 6.2 4.65 
Zc. 2.0 2.40 
1 med. 0.5 0.12 
14 2.5 0.75 
4 ¢.* 0.4 0.10 
le. 0.1 0.24 
1 lg. : oy | 0.44 
Le, 1.5 0.45 
Cr. 0.3 0.02 
1 sm. 1.0 1.60 
0.0 
2, 4” sq. 0.4 0.08 
rAd th 0.2 0.03 
Ba i 1.0 0.09 
0.0 
0.0 
$c.* 0.9 0.45 
$c.* 2.5 1.25 
3c. 07 0.35 
$c. 0.7 0.35 
3c. 2.9 1.45 
1, 5” diam 0.7 0.70 
ke. Pa 0.74 
4 ¢.* 0.8 0.60 
1 med 0.4 0.40 
1 med 2.4 2.40 
iT. 0.9 0.07 
3 c.* 0.4 0.10 
5 t. 0.2 0.05 
3 c.* 0.9 0.18 
0.0 
7, 23” pods 1.0 0.50 
3 1.2 0.17 
3 1.8 0.25 
2 2.6 0.39 
3 c.* 0.8 0.60 
3c. 1.3 0.97 
5 sm. 1.8 0.45 
5 sm a3 0.77 
1 sm 0.6 0.60 
1 sm 2.0 2.00 
ie 0.5 0.67 
0.0 
aT. 0.9 0.05 
io AV 0.9 1.08 
1 t. 1.8 0.02 
3 c.* 2.2 1.65 
4 c.* 4.0 3.00 
i c.* 2.5 1.87 
15.9 15.90 
bie, 0.6 0.60 
arn. 1.4 1.40 
2 halves 0.3 0.42 


CRUDE FIBER CONTENT OF SOME FOODS 


Food items. 
Peaches 


Strained, canned . 
Dried .. 
Dried, mws 
Peanuts 
mws aah 
Peanut butter 
Peanut aii 
Pears 
mws : 
Bartlett, canned 
Dried 
Peas, green 
Green, mws Se 
Green, boiled, mws . . 
Young, canned 
Canned, mws 
Strained, canned 
Dried, boiled, mws 
Dried, split ; 
Peas and carrots, canned 
Pecans 
Peppers, green 
Red p 
Persimmons 
Pettijohn’s 
Pickles, cucumber 
Pimentos, canned 
Pineapple 
mws : 
Candied 
Crushed, canned 
Sliced, canned 
Tidbits, canned . 
Pineapple rice pudding, 
Heinz .. 
Pine nuts (pignolias) 
Pistachios ar 
Plums 
mwes ae 
Popcorn, popped 
Potatoes, sweet 
Sweet, boiled, mws 
White 
Whitet . ; . 
White, new, boiled, mws . 
White, old, boiled, mws 
Poultry , 
Pretzels 
Prune pudding, Heinz 
Prunes, fresh 
Canned ’ 
Strained, canned 
Dried 
Dried, mws 
Puffed Rice 
Puffed Wheat 
Pumpkin . 
mws 
Canned 
Radishes . 
mms are 
BRaigins . . + « 
mwe 


Size of portion. 
_ —_. 


Household 
Grams. measures. 
15 jd as 
50 3 med. 
50 3 med. 
60 30 
60 30 
15 1 es We 
15 1d Ie 
150 1, 3” long 
150 1, 3” long 
100 2 halves 
15 4 halves 
75 $ c.* 
75 4 ¢. 
75 4c. 
70 4c. 
70 4c. 
25 5 t; 
70 4c. 
50 4. 
75 4c. 
25 6 
25 3” piece 
25 3” piece 
50 1 sm. 
20 ABA Ise 
20 1 T. (chopped) 
VL lita 
75 4c. diced 
75 4 ce. diced 
50 1 slice 
75 4c. 
15 1 sl. 
75 + ¢. 
60 2 oz. 
10 gh ly hy 
20 1 ¢, 
50 2, 23” long 
100 4 
15 le. 
100 1 med. 
100 1 med. 
100 1 med 
100 1 med 
100 3 med 
100 1 med 
25 6 med. 
60 2 OZ. 
100 4 med 
100 3 med 
15 Tt kes 
50 4 lg. 
50 4 lg. 
15 aa: 
15 1 Gs 
100 4c. 
100 Ac. 
125 sc. 
50 6 med 
50 6 med 
60 4c 
60 4c 
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Food items. 


Raspberries, black 
Red ane, ie 
Canned, water pack 
Canned, heavy syrup 

Rhubarb . . 
mws Sorte tt Oe 

Rice, natural brown 
White 3 
White, boiled . 
Wild Indian 

Rice bran 

Rice Flakes 

Rusk, white flour 
Whole wheat 

Rutabagas 

Ry-Krisp . 

Salsify 

Sauerkraut 


Savoy cabbage, boiled, mws 


Seakale 
Shredded Wheat 
Shredded W heatt 
Sobee, Mead . 
Sorrel or dock 


Soups: 
Clear ee 
Cream of vegetable 
Soybean curd or cheese 
Spaghetti . 
Spanish melon 
mws 
Spinach 
Spinacht . 
Boiled, mws 
Chopped, Heinz 
Strained, canned 


Spring greens, boiled, mws . 


Squash, summer 
Winter 
Starches 
Strawberries . 
mws a 
Swedes, boiled, mws 
Syrups 
Tangerines 
mws 
Tapioca 


Thousand Island Droening: 


COW .. eee y 
Tomato juicet ; 
Tomato paste, canned 
Tomatoes 

mws a, 

Strained, canned 
Turnips 

mws : 

Boiled, mws 
Turnip tops 

Boiled, mws 


Vegetable marrow, boiled, 


mws 


Vegetable mixture, canned . 


Vegetable soup 


Size of portion. 





Household 
measures. 


Zc. 


1 heaping T. 
1 heaping T. 
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Lies 


4 ¢.* 
2c. diced 
3c. diced 
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Fiber. 
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é Size of portion. Fiber. 
ee ———— a 
° Grams 
Food ttems. Grams. — hit <n ly 
Vegetables, green, creamed, 
Heinz Sara i key ee ASO $c. 0.9 0.72 
_mixed, chopped, Heinz . 80 3c. Oe 0.40 
Vitab Ce a en. 8 eae OsT 0.06 
Walnuts, black . .... 35 6 1.9 0.66 
English . . . . . 35 6 21 0.73 
English,mws . . . . 35 6 22.6 7.91 
Watercress . . . . . 20 Le. 0.5 0.10 
_muws PD Sat.) ok: 20 + Cc. ood 0.66 
Watermelon... . . 240 1 c. diced 0.6 1.44 
Wheat Flakes re 1s 30 $e, 1.8 0.54 
Wheat-germ . . .. . 9 1 heaping T 2.5. 0.23 
Wheat, whole i. Ae ee 75 he. 1.8 lee5 
Cp, Se a 20 1 ¢.* 0.6 O212 
ee ee re 35 Lace ila 0.63 
eee ewe >. . 6 126 1 med 0.8 1.00 
Yautia ee ee fa ar 1 OO 1 tuber 0.6 0.60 
Bwiepaek > . . « i « 7h 1 piece 0.3 0.02 
Yeast, brewer’s . . ... iia PAGS 0.8 0.09 
Compressed ... . 15 1 square 0.3 0.05 


II. THE PROTEIN GROUP 


Properties.— Proteins are the most important of the foodstuffs. 
Certain animals can subsist on a protein diet, forming from the 
protein such fat and carbohydrate as they require. The chemical 
instability and complexity of the proteins are essential for the 
phenomena of life, since protoplasm is fabricated from these com- 
pounds. The proteins differ from the fats and carbohydrates in 
that they contain nitrogen in amounts varying from 15 to 17.6 per 
cent. The vegetable proteins contain slightly more, the animal pro- 
teins sightly less than the average 16 per cent. Sulphur (0.3 to 2.4 
per cent) is usually found in the protein molecule and occasionally 
phosphorus (0.4 to 0.8 per cent). In 100 grams of mixed protein 
an average of 1 gram of combined sulphur will be found. Other 
elements, such as iron and iodine, though rarely exceeding | per 
cent, occur in specialized porteins. 

The classification given here is deliberately incomplete since the 
properties which separate the proteins are of little consequence to 
anyone but the analyst. Proteins fall into several groups on the 
basis of solubility regardless of whether they be classed as simple or 
conjugated. Therefore, one should not be dismayed if a conjugated 
protein is listed also with the simple ones. Ovovitellin, a phospho- 
protein, possesses the properties of a globulin. Likewise, ovalbumin 
is listed as simple, yet there is evidence that it is a glycoprotein. A 
classification should be useful even if it cannot be consistent. 
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Classification of Proteins 


Type 


I. Simple Proteins 


i 


2. 


3. 
4. 
5. 


6. 
rir 


Albumins 
Globulins 


Glutelins 
Histones 
Prolamines 


Protamines 
Albuminoids 


II. Conjugated Proteins 


ie 


2. 


3. 


4, 


5. 


Nucleoproteins 


Glycoproteins 


Lecithoproteins 


Phosphoproteins 


Chromoproteins 


III. Derived Proteins 


le 


2. 


Primary Protein De- 
rivatives 
(a) Proteans 
(b) Metaproteins 
(c) Coagulated _ pro- 
teins 


Secondary Protein De- 
rivatives 

(a) Proteoses 

(b) Peptones 

(c) Polypeptides 


Illustrative Occurrence 


Ovalbumin (hen’s egg), serum albumin, 
lactalbumin (milk) 


Serum globulin, fibrinogen, legumin (peas), 
tuberin (potatoes) 


Glutelin (corn), glutenin (wheat) 
Globin (hemoglobin) 


Gliadin (wheat), hordein (barley), zein 
(corn) 


Salmine (salmon spermatozoa) 


Keratin (hair), elastin, collagen (tendons, 
ligaments) 


Protein (generally histone or protamine) 
linked with nucleic acid 


Protein (other than nucleoprotein) com- 
bined with carbohydrate; mucin (sa- 
liva), ovomucoid* (egg-white) 


Protein linked to lecithin, presumed to 
exist in blood serum and elsewhere 


Protein linked with phosphorus other 
than found in lecitho- and nucleo-pro- 
tein; casein (milk, cheese), ovovitellin 
(egg-yolk), phosvitin (new type of pro- 
tein derived from egg-yolk, especially 
rich in phosphorus as phosphate) 


Protein combined with a pigment, form- 
ing a colored substance; hemoglobin 


Mild changes resulting in denatured pro- 
ery as In cooking or exposure to weak 
aci 


Products of protein hydrolysis or diges- 
tion . 


* Selectively inhibits trypsin activity. 


It is estimated that 1600 different proteins exist in the human 


body yet their total wei 


ght averages only 11 kilograms per person 
(about 56 per cent of body weight excluding water). 


These are 


composed of comparatively few amino acids, designated as “alpha” 
since the NH: group is located on the carbon next to the carboxyl 
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(COOH). These acids combine with each other at the amino and 
carboxyl groups to give the peptide linkage, 
—N— —C=N— 
a 
OH OH 

The conventional way of writing glycine is NH».CH,.COOH, but 
the zwitterion formula (NH;+.CH».COO-) emphasizes the basic and 
acid properties of the amino acid. 

It is generally agreed that the diet furnishes 20 amino acids which 
are placed in two groups based on their effects upon growth: 


Dispensable Indispensable 
Alanine Arginine* 
Aspartic acid Histidine* 
Cysteine Isoleucine 
Cystine Leucine 
Glutamic acid Lysine 
Glycine Methionine 
Hydroxyproline Phenylalanine 
Proline Threonine 
Serine Tryptophan 
Tryosine Valine 


* Not needed in human adult if sufficient of the others. 


This listing is not to be taken literally. Too great emphasis is placed 
upon the “essential”’ amino acids as though they alone were desir- 
able in the diet. However, for those who must recall the list, the 
initial letter of the following may help jog the memory: A Handy 
Inclusive Little List Must Promise Ten Truly Vital. The require- 
ment, indeed, is more critical for some amino acids than for others 
but the human race would do well to continue consumption of all 
these protein-builders. It should be recognized that the “essential” 
list varies from species to species, from growing organism to adult, 
and circumstance to circumstance. The presence or absence of other 
amino acids, to say nothing about additional limiting factors, can 
markedly affect the need for any one acid. 
Listings of amino acids vary from 20 to 23. Iodogorgoic acid 
(di-iodotyrosine or thyroxine) as the active principle of the thyroid 
gland is often included although ornithine and citrulline, inter- 
mediary products in the conversion of arginine to urea, generally 
are not. Hydroxyglutamic acid and norleucine should be left out 
as their original acceptance was erroneous. The structure of homo- 
eystine is similar to methionine except that it lacks the terminal 


methyl group of the latter. 
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Alanine 


CH;.CH.COOH 
NH: 


Arginine 
NH.(CH2);.CH.COOH 


C=NH NH: 


NH: 

Aspartic Acid 
CH2.COOH 
ie .COOH 
NH: 


Cysteine 
H2C.SH 


| 
CH.NH2 
COOH 


Cystine 
co 


| 
CH.NH:  CH.NH2 


| 
COOH COOH 


S.CH2 





Glutamic Acid 
H.N.CH.COOH 
| 


CH: 
| 
CH».COOH 


Glycine: 
CH2.(NH2).COOH 


Histidine 
Eke — 








| | 
N NH NH: 


Hydroxyproline 


HO—CH: CHe 





| 
CH, CH.COOH 
he 


N 
| 
H 


Iodogorgoic Acid 


HOC )—CH.GH.COOH 


| NH. 


C—CH:2.CH.COOH 


Isoleucine 


CHs 
CH.CH.COOH 
Aye 
CH;.CH, NH: 


Leucine 


CHs 
CH.CH:2.CH.COOH 


CHs NH: 
Lysine 

CH2.(CH2)3.CH.COOH 

a NH: 
Methionine 


Se a ine eee 





NH: 
Phenylalanine 
RR ae FO 
NH: 
Proline 
CH: CH: 





CH: CH.COOH 
oe 
1 


H 


Serine 


CH2.CH.COOH 
OH NH, 


Threonine 


aint Wie Yc vg Cs 
OH NH: 


Tryptophan 


C—CH:2.CH.COOH 


a» CH NH: 
- 


N 
| 
H 
Tyrosine 
HOC >—CH:.CH.COOH 
| 
NH, 
Valine 
CH; 


ee 
CHs NH: 
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Evaluation of Proteins.—The rating of protein is dependent upon 
the kind and quantity of amino acids*composing it. A protein is 
judged by the ease with which it sustains growth and maintains 
nitrogen equilibrium in the adult. Nitrogen equilibrium is achieved 
when the intake and output are balanced. Retention of nitrogen 
(positive balance) occurs during growth, pregnancy, and convales- 
cence. Negative balance is encountered in wasting diseases or in- 
adequate protein consumption. 

Proteins from animal sources readily provide a suitable selection 
of amino acids for building human tissue. Plant sources are con- 
siderably less efficient. The coefficient of digestibility for protein 
concerns itself with the percentage of the nitrogen intake which is 
absorbed. This has nothing to do with the popular concept of 
digestibility as measured by freedom of undesirable symptoms. 
Animal proteins have the highest coefficient of digestibility, rating 
95-100 per cent. In general, the cereals tend to give values around 
85 per cent but when the coarser material is removed, the coefficient 
will rise to 90-100 per cent. Fruits and vegetables may rate 80-85 
per cent, but can be lower. Proteins in nuts show a low coefficient, 
around 70 per cent. 

The biological value of a protein is concerned with the percentage 
of the absorbed nitrogen which is retained in the body. ‘This has a 
quantitative aspect as well as qualitative. It takes a large amount 
of an inferior protein to equal a small amount of a superior protein. 
The biological value is an index of the ability of a given protein to 
meet growth requirements. The figures, however, should not be 
taken too literally as experimental results can vary widely with 
conditions. 

One of the limiting factors in estimating biological value is the 
rate of release of amino acids to the body. The essential amino 
acids must be available in suitable quantities when and where 
needed. Soybean protein shows no change in amino acid compo- 
sition or in degree of digestibility before and after various types of 
processing but exhibits marked differences in biological values. The 
limiting amino acid in soy protein is methionine, and suitable heating 
under pressure increases availability of this amino acid. In other 
words, it is the rate rather than extent of methionine liberation which 
determines the biological value of soy protein (Melnick et al., 1946). 
During digestion of raw soy meal, methionine is set free very slowly 
in comparison with leucine; lysine is still more rapidly liberated. 
Heat processing increases the rate of liberation of methionine to a 
relatively greater extent. It is also recognized that soybeans con- 
tain a trypsin inhibitor which must be destroyed by thorough heat- 
ing; otherwise, no protein present can be used to advantage. Cook- 
ing can be credited not only with increasing digestibility of foods by 
rendering them more accessible to enzyme attack but also, in special 
instances, with destruction of agents having a deleterious affect upon 
the digestive process. 
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Considerable attention is being given to the matter of availability 
of amino acids. For example, when fish or soybean meal is included 
in diets adequate in all nutrients except tryptophan, the tryptophan 
in these products is not completely utilized for growth by chicks 
(Schweigert, 1949). Similarly, the availability of arginine from 
cottonseed flour has been shown to be 93.4 per cent while the lysine 
availability was only 64.5 per cent; these values approached 100 per 
cent when meat protein was fed (Kuiken and Lyman, 1948). 

In practice, biological need is met by food furnished at stated 
intervals. Variable findings result from differences in timing and 
combinations of the same foods. If one or more essential amino 
acids are inadequate in supply at the time of need, others fail to be 
used. Simultaneous intake of several proteins, each inadequate in 
itself, may furnish the body with a quota of essential amino acids 
and thus lead to utilization of all. Gelatin, with a biological value 
of zero, contains a generous amount of lysine in which cereal and 
vegetable proteins are notably low. Gelatin, then, will enhance the 
value of such foods. Similarly, the proteins of milk supplement the 
cereals and raise the value of their proteins but a glass of milk at 
supper will not correct deficiency at breakfast. 

If certain amino acids are missing, no amount of others will suffice. 
Since the tissue proteins undergo constant chemical change with 
considerable re-arranging of amino acids, the body can sometimes 
draw upon special tissues rich in the missing factor and so preserve 
the general metabolism for a time at the expense of some less vital 
function. 

The so-called non-essential amino acids are needed by the body 
but can be synthesized if suitable precursors are available. Cystine 
is classed as dispensable although the body requires it. To take a 
specific example, insulin is rich in cystine, devoid of methionine; 
it also has an abundant tyrosine content, but no tryptophan. If 
cystine is not furnished in the diet, then there must be enough 
methionine to meet the demands for this amino acid (which fune- 
tions as a methyl donor, among other things) and provide a surplus 
for conversion into cystine. Cystine, then, can be substituted for the 
essential methionine to the extent of its own need. On the other 
hand, homocystine can be converted into methionine if other methyl 
donors are supplied and thus it can substitute in part for the essen- 
tial amino acid. Again, more phenylalanine is necessary if no tryo- 
sine is available. Tyrosine is “non-essential,” yet without it no 
thyroxine can be produced. The effect of arginine upon growth of 
rats is enhanced by the “dispensable” glutamic acid. It is apparent 
that the quantity of each amino acid required, regardless of its 
category, depends upon what else is present. Undoubtedly some of 
the essential amino acids can be synthesized in the body but pre- 
sumably not fast enough to keep up with demand. It is probable 


that under stress in both adult and young the demand for some of 
the amino acids is raised. 
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Certainly the non-essential amino acids cannot be manufactured 
in the body unless the NH» group is supplied. The classical bio- 
chemical point of view visualized the ammonia released from amino 
acids as a waste product to be excreted in the urine as urea. It is 
now realized that this nitrogen is employed for synthetic purposes. 
In studies governing amino acid requirements nitrogen may be 
supplied in the form of glycine and urea. 


Biological Classification of Proteins 


I. Adequate for Growth and Maintenance (complete proteins) 
A. In Relatively Small Amounts 
1. Laectalbumin (milk) 
2. Ovalbumin (egg-white) 
3. Ovovitellin (egg-yolk) 
B. In Relatively Large Amounts 
1. Meat proteins 
(a) Albumin 
(b) Myosin 
. Glutenin (wheat) 
. Casein (milk) 
. Glutelin (corn) 
. Glycinin (soybeans) 
II. Inadequate for Growth (incomplete proteins) 
A. Adequate for Maintenance 
1. Gliadin (wheat, rye) 
2. Hordein (barley) 
3. Legumin (peas) 
4. Legumelin (soybeans) 
5. Phaseolin (kidney and navy beans) 
B. Inadequate for Maintenance 
1. Gelatin 
2. Zein (corn) 


Ore Co bo 


Requirement.—The minimum subsistence requirement per diem 
lies between 0.5 and 0.7 gram of selected proteins per kilogram of 
body weight. It is probably safer to regard 1 gram as a minimum 
because of the inadequacy of certain proteins and the unassimilable 
nature of part of the food nitrogen. Bed-ridden patients need less 
than 1 gram of protein per kilogram. If low-protein diets are 
indicated, two-thirds of the nitrogen should be in the form of animal 
proteins. According to Sherman, cereal proteins are as efficient as 
meat proteins, provided milk is included in the dietary. In general, 
vegetable proteins lack the availability of animal proteins. During 
the period of active growth, the protein allowance should be 2 to 4 
grams per kilogram per day. 

Nitrogen equilibrium can be achieved on a much lower protein 
intake by choosing superior sources. Adjustment to a poor assort- 
ment of amino acids is possible within narrow limits by eating more 
of the inferior protein, but this results in squandering much of the 
amino-acid intake. A generous allowance of high-grade protein 1s 
associated with physical fitness and vigor, as well as increased resis- 
tance to disease. 
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The quantity of protein required depends also on the amounts of 
carbohydrate and fat simultaneously available. On protein alone, 
positive nitrogen balance is not reached as the human body cannot 
handle enough of this food-stuff to satisfy caloric needs. Even with 
addition of fat, positive balance is not secured until a minimum of 
‘arbohydrate is introduced. Positive balance can be obtained on 
low-protein intake plus an adequate supply of carbohydrate and 
fat. The body demands glucose at all times regardless of the cost. 
If both protein and caloric intake are to be limited, skill is necessary 
in computing a diet which is physiologically satisfactory. 

Nothing herein is to be construed as suggesting that mankind 
cannot live on an exclusive meat and fish diet since it is being done. 
These foods, of course, are not pure protein. However, it is difficult 
to shift from a mixed diet to an exclusive lean meat intake without 
untoward symptoms as the fat: protein ratio requires some adjust- 
ment. 

Table 27 A gives tentative data on amino acid requirements of the 
normal adult human male. In line with these values it may be 
suggested that the minimum daily need for arginine, histidine, and 
tyrosine is 1.2, 0.5, and 1.0 gram respectively. In the rat, exclusion 
of any one of the ten essential amino acids, except arginine, leads 
to profound nutritional failure, loss in weight, diminished appetite 
and eventual death. Arginine deprivation merely decreases rate 
of gain suggesting capacity for partial synthesis. Histidine and 
arginine are not needed by the adult man; whether this is true of 
the growing child remains to be seen. Experimentally, use of amino 
acids in lieu of natural protein in the human diet raises the require- 
ment for calories considerably above that assumed to be sufficient 
for nitrogen balance, maintenance of weight and avoidance of hunger. 


Explicitly, where 40 calories per kilogram were deemed sufficient, 
25 or more had to be furnished. 


Taste 27 A~—Minimum and Recommended Amino Acid Intake 
for Normal, Adult Man.* 


Minimum Recommended 
Amino Acid (Grams) (Grams) 
l-Isoleucine . ; 220.70 1.4 
l—Leucine ea 6, 273 
l—Lysine 0 80 1.6 
l—Methionine 1 10 2:2 
l—Phenylalanine LO 2.2 
l(-Threonine 0 50 ea 6 
l—Tryptophan 0 25 0.5 
l-Valine 0 80 1 6 


* From W. C. Rose, Fed. Proc. 8, 546, 1949: these values are strictly tentative 


and it 1s assumed that sufficient nitrogen is available for synthesis of 
amino acids. : 


all non-essential 
rT’. xq 97 ee : 
Tables 27 B and 27 C present data on the amino acid content 
of a few foods in terms of their percentage in crude protein, computed 
at 16 per cent N. Knowing the protein content, the percentage of 
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each amino acid in the food itself can be calculated and from this 
the amount present in an average serving. These tables give only 
the range reported whereas the original paper provides separate 
analyses and a reference for each. 


TasLe 27B.—Amino Acid Content of Foods.* 
Per Cent of Crude Protein 


Beef Beef Whole 
Amino Acid Muscle Liver Milk** Egg 
Arginine Paes ate. § 620-6:8 3.4 3.5-3.6 
Histidine v, © £5, ati 2.0-4.0 1.9-2.6 2.3-2.5 ono 
Isoleucine 5.3-5.9 4.0-5.6 5.2-6.5 
Leucine . 7.7-8 .4 8 .3-8.4 9.7-11.8 
Lysine 7.9-10 O 6.1-7.0 7.1-8.7 7.8 
Methionine . 2.2-2.8 2.0-2.3 2,1=2.2 ew 
Phenylalanine 3.7-4.1 4.3-5.3 4.5-5.3 
Threonine 3.7-5.8 3.8-4.5 3.7-5.2 5.8 
Tryptophan 11-133 14-156 old 
Valine §.1-5.9 5.7-6.2 6.2-7.9 6.9 
TasBLe 27C.—Amino Acid Content of Foods.* 
Soybean Whole Whole 
Amino Acid Meal Peas Wheat Corn 
Arginine ; 7.1-7.3 5.4-8.9 4.1-4.2 4.3 
Histidine 2.1-2.5 1.2-2.9 1.4-2.0 2.2-2 4 
Isoleucine 4.5-5.6 4.1-5.2 3.6-3 8 4.1 
Leucine 7.1-7.9 6.4-6.9 5 6-6.8 9 6 
Lysine 5.4-6.2 5.0-6.5 2.0-2.9 PARES 
Methionine 0.8-1.8 0.4-1.0 1.0-1.2 14 
Phenylalanine . 4.5-5.3 4.4-5.0 4.4-5.1 43 
Threonine . 3.3-4.1 3.9-4.2 2.1-3.0 3.1-3.9 
Tryptophan 1.2-1.6 0.7-0.9 1.0-1.4 
Valine 4.6-5.1 4.0-5.4 4.1-4.8 5.2-5.3 


* From Schweigert, B. S., J. Am. Dietet. Assn. 24, 939, 1948. 
** Values included for whole milk, dried whole, or skim milk. 


Sources.—Animal proteins (meat, fish, eggs, cheese, milk) are 
usually ranked higher than those of plant origin (cereals, nuts, 
legumes). Neither maximum nor minimum proportions of these 
two groups have ever been established. Traditional preference and 
economic necessity have largely determined selection. Until better 
guidance is available, it is suggested that diets indigenous to the 
locality be followed, provided they are associated with physical 
vigor. In temperate climates the cereals usually are not an ade- 
quate source of protein unless accompanied by generous amounts 
of dairy products. Booher (1940) recommends that the average 
adult select his protein in equal quantity from animal and vegetable 
sources. 

As stressed by Nixon (1938) potatoes are a better crop than wheat 
from the economic standpoint, since an acre planted with the former 
will feed twice as many people as one planted with the latter. 
Although the potato is predominantly a carbohydrate food, tuberin 
(a globulin) is ranked as a protein superior to those found in the 
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cereals. A liberal amount of potatoes in the diet is preferable to 
its equivalent in cereals. 

The legumes or pulses generally furnish the cheapest source of 
protein. Although laborers may digest a pound of baked beans 
per day without discomfort, persons of sedentary habits cannot 
handle large quantities of leguminous foods (Bailey, 1928). Experi- 
ments of many different investigators show that the protein of the 
soy bean, unlike that of other leguminous seeds thus far studied, is 
adequate for promoting a normal growth; in other words, the protein 
of the soy bean is comparable to the perfect protein of milk or meat. 

Putrefaction.— Proteins are highly perishable, both chemical and 
biological breakdown occurring. Living organisms are used in 
preparation of many delectable foods but they can also be detri- 
mental. Poisoning can occur through production of toxins or multi- 
plication of pathogens capable of infecting the intestinal tract. 
Food-borne poisoning is beyond the scope of this book but a word 
of caution is in order regarding ptomaines, products obtained from 
amino acids by removal of the acid group, leaving an amine. For- 
merly it was thought that protein decomposed to give these amines 
and that they were responsible for the symptoms of “ptomaine 
poisoning.” This term is antiquated and wholly inaccurate since 
poisoning is due to staphylococcus toxin, streptococcus infection, 
salmonella infestation, ete. When protein putrefies it becomes un- 
palatable to some although quite acceptable to others. One should 
hesitate to say that it becomes less nutritious except when furnished 
with recent experimental evidence. Certainly it is scarcely toxic 
as compared to the effect of the pathogens listed. One is generally 
safe in rejecting food showing evidence of decomposition as it is 
quite likely that noxious organisms are also present. Concepts of 
intestinal putrefaction commonly held are fertile ground for the 
operation of faddists. The whole subject will undoubtedly be re- 
opened as advances are made in comprehending the synthesis of 
certain B vitamins in the intestinal tract. 


Nucleoproteins 


The characteristic non-protein groups of nucleoproteins are the 
nucleic acids. These contain purins (as adenine) pyrimidines 
(as thymine), phosphoric acid and a pentose as the building unit. 
One such unit is adenylic acid. Removal of the phosphoric acid 
leaves adenosine. These terms should be familiar as they appear in 
discussions of energy release, enzyme systems and vitamin function 


(see p. 288). 
Purins 


Foods which contain nucleic acid (and hence the purin ring) are 
designated as purin foods. The end-product of purin metabolism 
is uric acid. All animal foods except milk, cheese, and fresh eggs 
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contain purins. Glandular organs and meat extracts show the high- 
est concentration. In Table 28 A no uric acid equivalent for purin N 
is shown for items containing methylated purins since only a trace 
of purin occurs in the beverage infusion. Although it is doubted 
that the methylated purins contribute significantly to the urinary 
uric acid, it is recognized that both caffeine (coffee) and theophylline 
(tea) can be converted into uric acid in the body. Possibly their 
stimulating effect leads to a greater uric acid output from other 
sources. The theobromine of cocoa and chocolate does not form 
uric acid. 

Purins are, of course, essential constituents of muscular tissue, 
glandular organs, genes, chromosomes and other nuclear structures. 
They can be synthesized in both young and old, the chief precursor 
being histidine. Consumption of histidine-rich foods markedly 
raises uric acid excretion and its withdrawal from the diet lowers the 
urinary output. 

While lowered intake of purin-rich foods reduces blood uric acid, 
kidney efficiency being normal, the ingestion of non-purin protein 
sources accomplishes the same thing. Carbohydrate likewise 
lowers blood uric acid and increases urinary output, but starvation 
or increased fat intake raises the blood level and diminishes the ex- 
cretion. 

Purin analyses are shown in two separate tables, 28 A presenting 
older data which do not necessarily agree with the newer figures of 
Table 28 B from McCance and Widdowson (“ Chemical Composition 
of Foods,” Medical Research Council, 1940). 

The only analyses of these investigators which appear in Table 
28 A are those for coffee and tea which are designated (mw). Fish 
roe has been reported as containing no purin nitrogen but McCance 
and Widdowson found high concentrations. 
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Tas_Le 28 A.—Purin Content of Various Foods. 


Food items. 

Anchovies 
Apricots 
Apples 
Arrowroot : 
Asparagus, cooked 
Bananas 
Barley 
Beans . 
Beef, muscle . 

Pancreas 

Ribs 

Sirloin 

Steak 
Beer, Lager 

Pale ale 

Porter . 
Blueberries 
Bouillon 
Bread, white . 
Butter 
Cabbage 
Calves’ liver. 
Calves’ spleen 
Calves’ thymus 
Carp 
Carrots 
Cauliflower 
Caviar 
Celery 
Cheese 
Chicken 
Gd... 
Coffee . er. We 
Coffee, ground, roasted (mw) 
Coffee, infusion (mw) 
Corn 
Crab 
Cucumbers 
Eel, smoked 
Eggs, fresh 
Farina 
Filberts : 
Flour, white . 
Fruits . 
Gelatin 
Goose . 
Grapes 


Purin N, 
mg. per cent. 


145.0 
None 


Calculated 
as uric acid 
mg. per cent 


465.0 


et rte Be Or CO EO I 
WM ON HS OOS or 


30.0 


99.0 
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: Purin N messed 
Pood items. mg. per cent. mg. per cent, 
mM gt eee tll 40.8 122.4 
a ee ee oe 7S S489 138.6 
Ham,boiled . . ..... . . 25.0 75.0 
eet ee OREO 207.0 
Lentils ea A ee PARA, 75.0 
Lentils, malted . . ..... . 415.0 45.0 
Pee eee) gs Cz None 
Drees, 6. ff.  . .  110,0 330.0 
Liver, calves’ YS Se, es ee 360.0 
Decrwure se. CG SCs COBO 114.0 
Ce ee BOD 66.0 
eee eet ll eos (None 
DORA ee ek Ce hOI18 0 54.0 
Mutton, Australian. . ... . . 88.6 115.8 
Seca. ae Ul eC CU) |CONOone 
eee tg Se Go uw,» None 
i ec ia ee a At 9.3 
0 Oe a ee ee . None 
ene ae Se wt BOO 87.0 
Panereas, beef . .— . . . . .s » 183.0 549.0 
MAMEEMR STIS Pe ky se ©6128; 0 369.0 
tie es. ce . OS 4 B20 54.0 
ewe st eS oh eG 46.8 
omen, «ek Oe a None 
eae os, Ce. Ce Ue ae None 
ews: 6s oy. . 4 cue « 840 102.0 
Pineapple. ...... . .. . None 
Re a ee ee | ADO 13530 
oe Sa 5 ee es 9 ee | 95.4 
Peer ws. |, ew ee) ~CUe CINone 
Pork, loin ee Phe BD 145.8 
Preemie. sk el el OT 68.1 
eee) Pk pe Ge wm 0.8 a4 
Rabbit re Oo. a ae 38.0 114.0 
RR Se 5.0 15.0 
Rice, polished . . . . .. . None 
eo ees ll! CUCU we )6~None 
ee oy . « » “s 46,6 139.8 
Sardinesinoil . ..... . . ‘2116.7 350.0 
Ghellbeans ........-.. 2.0 81.0 
Ey, pe le we 6 26,6 80.0 
ee. ee) So. (7) 88,0 174.0 
String beans... .... . | 2.0 6.0 
Sweetbreads* oy Os SES) Seems 990.0 
Pewee, 4), s «2 .,+, None 
Tete 5 ee ts F104 
eee eg ee ee ee 1007 


* Thyroid glands are frequently sold as sweetbreads. 
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Food items. 
Tea, Indian 
Tea, Indian (mw) 
Tea, infusion (mw) 
Thymus, beef 
Thymus, calves’ . 
Tomatoes . 
Tongue, smoked 
Tripe . 
Trout . 
Turkey 
Veal broth 
Veal, loin . 
Veal, muscle . 
Venison 
Walnuts 


Wines (Claret, Volnay, Sherry, Port) 


Purin N, 
mg. per cent, 


14.7 


Calculated, 
as uric acid 
mg. per cent 


1207.5 
1320.0 


165.0 
68.7 
168.0 
151.2 
1270.0 
139.5 
180.0 
117.0 


Tas_Ee 28 B.—Purin Content of Cooked Meat and Fish Products. 


Food items. 
Bacon, fried 
Bass, steamed 
Beef, corned, canned ; 
Beef, sirloin, roasted, lean . 
Lean and fat 
Beef, silverside, boiled 
Beef, steak, fried 
Grilled . 


Beef, topside, boiled, lean only 
Beef, topside, roasted, lean only 


Lean and fat 
Beef, stewed, lean only . 
Beef stew. . . 
Bloaters, grilled . 
Bovril . . (a 
Brains, calves’, boiled 
Brains, sheep, boiled 
Catfish, steamed 

Fried . . 
Chicken, boiled 
Chicken, roasted 
Cod, steamed _ 
Cod steaks, fried 

Grilled . eAte. © a 
Cod roe, baked in vinegar . 
Cod roe, fried 


Crab, boiled . 


Purin N, 
mg. per cent. 


66-86 


Calculated 
as uric acid, 
mg. per cent 


198-258 
219 
108 
180 
138 
165 
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: Calculated 
Food items — pes nih, cic lagley 

Curried meat AOS OS 18 54 
Duck, roasted . ....... 64 192 
Eel,stewed . ........ 23 69 
ND 36 108 
Flounder, steamed . ..... . 86 258 

Dee te, 61 183 
Goose,roasted . .... .... 100 300 
Grouse, roasted . ....... 98 294 
Guinea-fowl, roasted. . . . . . . 142 426 
Haddock, fresh, steamed . . . . . ve 216 

Fried ... ot ae: eee 83 249 
Haddock, smoked, ened, SOY) eee 65 195 
Halibut, steamed ...... . 68 204 
RIMMraTICOge kG ay 156 
Hake; steamed ......... 42 126 
Ham, boiled, leanonly . . . . . . 64 192 

POS G5 er rrr 45 135 
Bimrermoesieds.) wc 99 297 

Stewed... i or ear 60 180 
Heart, sheep, os ee ae 2 522 
Herring, baked in vinegar . . . . . ~~ 160 480 
Herring, fried a rome) Wo 516 
Herring roe (soft), fried ee ee ee 1452 
Irish stew Pe See eS 11 33 
Kidney, ox, stewed . . ... . .. J147 44] 
Kidney, sheep, fried . . . . . . 137 411 
OS SCs a aa ra rr 91 273 
ee a 0) 0) 
bape mteamed ... . . . s+ se 60 180 

Fried . . ee, ee ae 56 168 
Liver, Calves’, fied’: ste A a 429 
Liver, ox, fil Meee ote le 6 gy. IAS 429 
Lobster, boiled . ...... . ffs) 219 
Mackerel, fried . ..... . . 100 300 
Mullet, gray,steamed . .... . 73 219 
Mullet, red, steamed . .... . 81 243 
Mussels, boiled . . A ee Cae 462 
Mutton chop, fried, lean only i Cra 63 189 
Mutton chop, fried, lean andfat . . 40 120 
Mutton chop, grilled, lean only —. . 61 183 
Mutton chop, grilled, lean and fat . 46 138 
Mutton, leg, boiled ae 9] 273 
Mutton, leg, roasted a oe: Vi 231 
Mutton, scrag and neck, stewed . . . 56 168 
Oxo cubes 2 SS ee 236 708 
Oysters. . eee ee 8 44 132 


Partridge, roasted Deas caets 220 435 


192. PURIN CONTENT OF COOKED MEAT AND FISH PRODUCTS 


Calculated 
Purin N, as uric acid, 
Food items. mg. per cent. mg. per cent. 

Pigeon; boiled 5 «3 63 “~~ ee 83 249 
Pigeon, roasted ee ee es oe: 96 288 
Pheasant, roasted . . . ... . 95 285 
Plaice; steamed, 24-4. te 53 159 

Fried . . xe ey eee 47 141 
Pollack, ateaned a bh ee eee 71 213 

Fried . . 28 a ESE Ea ee 75 225 
Pork, leg, roasted Ae eee 66 198 
Pork loin, roasted lean only sae, 64 192 

Lean and fat . . . pert. 51 153 
Pork loin, smoked, cooked, lean only : 50 150 
Pork, loin chops, grilled, lean ais oe 68 204 

tan snd: fehirege ss, baw S \ £4 49 147 
Prawns; G0OKEd)<.< A ey ©.) aa) eee 70 210 
Rabbit; stewedie. 3" <<.) 279 ee 61 183 
Dalnion, Calined.. ". .” 77 =, 4 eee 303 
Salmon, steamed ee bP sah: 78 234 
Sardines, canned - ye ee SR el eee 702 
pausage, blatkw 7 Sa =) seen ae eee 2 6 
Scallops; steamed. i. %.5 2. a v.06 cies 301 
shepherd's Pie = <p me ese a oe 15 45 
Shrimps, cooked Lass mga 72 216 
Skate Tried ot WN co Se. eae ee 4] 123 
Smelts, fried Dt! oe Rie AP eee 504 
Sole,steamed . . . . . . . 53 159 

Prieds (4) 5 + Gsiets ft. 1g 52 156 
Sprats, fried .. Se ee ee A OL 370 
Sprats, smoked, grilled eae we 750 
Steak andkidney pie . . . . . , 49 147 
Sturgeon, steamed . . . . . . 50 150 
Sweetbreads, stewed 7 hoe, Seen! 1278 
Tongue, ox, pickled. . . . . . 48 144 
Tongue, sheep, stewed . . . . . , 52 156 
ripe, Stewed) 4, 2°.) saeaeeeeeeee 22 66 
Trout, steamed ee ee on 92 276 
Trout, sea, steamed eres a, oe 95 285 
Turbot, steamed Peale, 64. 192 
Turkey, roasted oom toe Se 79 237 
Veal cutlet, fried i Sg a> ee Sig eee 318 
Veal fillet, roasted 5 uy | keer ee S9 267 
Vegex (marmite). . . . . , . , 356 1068 
Venison, roasted Se ee ta: «+, 97 291 
Whelks, cooked . . . . , , Ct; : 65 195 
Whiting, steamed . . |. | . |). 90 270) 

Fried. er ee ae > ee O4 282 


Winkles, boiled el, PONT OF SOs. 70 210 
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Fats and related substances, known collectively as the lipoids, 
are widely distributed in living structures. Tissue fats differ from 
storage fats in three important particulars: the fatty acids are more 
unsaturated, they suffer no diminution except in the extremes of 
starvation, they are linked with cholesterol or phosphoric acid in- 
stead of glycerol. 

The physiological value of the lipoids depends upon their indi- 
vidual character. Certain of the lipoids are as essential in the 
structure of protoplasm as the proteins. In these tissue lipoids are 
found groups containing nitrogen or nitrogen and phosphorus. The 
cell framework is composed of globulins, nucleoproteins, lecithin and 
cholesterol. The neutral or true fats are glycerides composed only 
of carbon, hydrogen and oxygen, in the form of fatty acids linked 
to glycerol. The neutral fats are heat insulators; they exercise 
cushioning effect by enveloping vital organs; they are the most 
compact form of stored energy. 

Cholesterol is a lipoid of paramount importance. It is a vital 
constituent of nerve tissue, and is anti-hemolytic. It checks lipo- 
lytic action in the tissue cells, and is responsible in part for the semi- 
solid consistency of living cells despite their large water content. 
Increase in cholesterol concentration enables cells to hold greater 
quantities of water, pathologically visible as edema. The metabo- 
lism of the fatty acids is inseparably bound with cholesterol and the 
phosphorized fats which are found in all living cells. 

Use of Terms.—The word “fat” can cover the whole group where- 
as “fats” usually refer to triglycerides. To avoid misunderstanding, 
the latter often are called “true fats” or neutral fats to distinguish 
them, in turn, from their fatty acids. Some workers use “lipoid” 
for the whole group and “lipid” for those containing nitrogen al- 
though for clarity these are designated as “ phospholipids,”’ Others 
reverse this use of terms or employ “lipin”’ in either sense. However, 
no great amount of confusion exists as most investigators follow a 
set pattern and the context generally reveals the meaning. 


Classification of Lipids (Fatty Materials) 


Type Components 
I. True Fats and Oils: Triglycerides Glycerol + 3 fatty acid 
groups 


IJ. Nitrogen-containing Lipids 
A. With H,PO,, phosphorized fats 
1. Phospholipids or phosphatides 


(a) Lecithins Glycerol + 2 fatty acid- 
groups + H;PO; + cho- 
line 

(b) Cephalins As preceding except chola- 
mine in place of choline 

2. Sphingomyelins Fatty acid + sphingosine 


+ H;PO, + choline 
B. With sugar but no P, glycolipids 


1. Cerebrosides Fatty acid. + galactose + 
sphingosine 
P . ‘ Al ae 
2. Gangliosides Complex 


13 
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Classification of Lipids (Fatty Materials) 
Type Components 
Vax Fatty acid + higher alco- 
cee hols; cholesterol esters 
often included here 


i Complex structures with 
eg simple or modified cho- 
lane nucleus (see p. 354) 


A. Sterols and esters 
1. Cholesterol or animal sterol 
2. Phytosterol or plant sterol 
3. Ergosterol, found in both plant 
and animal, but chiefly in 
fungi, as yeast, mushrooms 
B. Provitamin and Vitamin D 
C. Certain hormones, as 
1. Estrins 
2. Corpus luteum hormone 
3. Male sex hormone 
D. Bile acids 
E. Certain carcinogenic agents, and 
many others 
V. Other Fat-soluble Vitamins Hydrocarbon or oxygen de- 
rivative 
A. Carotenes and A vitamins 
B. Tocopherols and E vitamins 
C. Naphthoquinones and K vitamins 


This classification reveals wide diversity of chemical structure. 
While the substances listed possess many vital functions, it is ap- 
parent that, except for the fatty acids, they are not the source of 
the calories attributed to fat. For fat as fuel, consult p. 37. 

The amount and character of body fat is dependent upon the diet. 
The distribution of that fat is controlled by glandular and poorly 
understood constitutional factors. 

Most of the fatty acids are saturated, that is, they can combine 
with no more hydrogen. They range from 2 to 24 carbon atoms per 
molecule. The body can de-saturate these to the extent of one 
double bond only. For growth, fatty acids with 2, 3 or 4 double 
bonds are needed, as linoleic, linolenic and arachidonic respectively. 
These are the essential fatty acids (refer also to p. 355) but any one 
of them will suffice if fed in adequate amount. These acids also 
function in preventing some forms of dermatitis presumably working 
in conjunction with pyridoxine, pantothenic acid and possibly other 
B vitamins. The essential fatty acids are concerned also with pre- 
venting fatty infiltration of the liver, failure of proper fat deposit 
in storage areas and development of certain kidney lesions. 

Agents, as choline, which prevent deposit of fat or accelerate its 
removal from the liver are termed “lipotropic.” Choline has a pro- 
found effect on storage and transport of fat, upon growth and other 
processes vet to be clarified. Part of its function is furnishing 
sufficient labile methyl groups for fat utilization. Methyl donors 
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include lecithin, choline, betaine, and methionine. Inositol, despite 
its very different structure (p. 295) is also lipotropic. 

Excess fat in the liver results from a wide variety of conditions 
including dietary imbalance as imposed by starvation, high-fat or 
high-cholesterol intake, insufficiency of essential fatty acids, de- 
ficiency in methionine or choline, excessive amounts of thiamine, 
riboflavin, niacin, or biotin, and inadequacy of pyridoxine, pantho- 
thenic acid or inositol. Adjustment is involved and complex; it is 
cited to illustrate again the impossibility of separating metabolism 
into separate and distinct categories. 

Requirement. —Since adequate experimental data are not available, 
it is difficult to fix a safe lower limit for fat ingestion. For suitable 
fat intake, see p. 38-40. Fats are required in the diet when there 
is a high-caloric need. They are aptly described by Whiteman and 
King as adding “flavor, richness, and a staying quality”’ to the meal. 

Animals placed on a fat-free diet fail to show maximum growth 
and develop skin abnormalities. Excessive skin dryness in human 
beings can often be traced to a low-fat diet. Inadequate intake of 
fats is accompanied by deficiency in the natural, fat-soluble vitamins. 
Since the carbohydrate reserves are limited, a fair storage of fats is 
desirable to meet satisfactorily the emergencies of life. The pro- 
tective cushioning effect of storage fat and its heat-insulating quali- 
ties are not lightly to be cast aside if full vigor and health are to be 
achieved. 

Sources.—Essential unsaturated fatty acids are found in butter, 
cod-liver oil, lard, margarine, and salad oils. Hydrogenation of 
vegetable oils to obtain more desirable properties (as in treating 
peanut butter to lessen oil separation, or in converting oil to shorten- 
ing of lard-like consistency) diminishes the unsaturation of the fat. 

The dietary fat should include both vitamin A and E sources. 
The former occurs in butter, fortified margarine, cheese (except 
cottage), and eggs. Such vegetable oils as corn, cottonseed, peanut, 
and soy, furnish vitamin E; margarine, therefore, is superior to 
butter in this regard. Bacon and lard are vitamin-poor. 

The avocado (alligator pear) and the olive are outstanding 
exceptions among the fruits and vegetables in that their fat content 
is appreciable. 


Foops Ricu In Fats. Foops Poor In Fats. 
Avocados Bouillon 

Bacon and other fat meats Bread 
Bone-marrow Breast of boiled fowl 
Butter, cream Cereals, refined 
Caviar Cheese, skim milk 
Cheese, whole milk Codfish_ 

Chocolate Egg-white 

Egg-yolk Flounder 

Fried foods Flour 

Goose, turkey Fruits 

Lard Haddock 


Mayonnaise Litchi “nuts” 
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Foops Ricu In Fats. 


Nuts, except 
chestnuts 

Oils, except mineral 

Olives 

Pastry 

Suet 


Foops RicH 
IN CHOLESTEROL. 

Butter 

Kgg-yolk 

Fish roe 

Lard 

Organ meats 

Suet 


In Table 29 only cholesterol is shown as the plant sterols are 
absorbed but slightly unless they are irradiated as is done with 


Foop Poor In Farts. 


Meat extracts 
Perch 
Pickerel 
Shellfish 

Skim milk 
Vegetables 


Foops Poor 
IN CHOLESTEROL. 


Cereals 
Egg-white 
Fruits 

Nuts 
Vegetable oils 
Vegetables 


TaBLE 29.—Cholesterol Content of Foods. + 


ergosterol. 
mg. per 100 grams 
Food items. (moist wt.) 
Beef, round, lean . 95 
med. fat ag 125 
Brains, beef... 2200 
Botter™. = 4) = 280 
Cheese: 
American... 160 
processed... 155 
Limburger, processed 135 
Monterey Jack . 190 
Pimento cream . 140 
Swiss ae et 145 
Velveeta. . 160 
Crab". .) see 145 
Egg, hen’s, whole fresh 468 
dried oa 2140 


* These foods contain sterols other than cholesterol; figure represents total digito- 


nin precipitate. 


mg. per 100 gram 


Food items. (moist wt.) 
EKgg-yolk, hen’s, fresh 2000 
dried a pee? 3900 
Heart, beef .. 150 
poultryaa) y. 160 
Kidney, beef . 400 
Liver, beef 190-320 
call: ee, ee 360 
lamb 7 eran 610 
pork ta. eae 420 
Lungs, beef 350-390 
Oysters* . : 230-470 
Pork spareribs 105 
Sweetbreads 220-280 
LOG Ae See 150 
Veal, breast . 100 
shank 140 


Yeast, brewer's, dried* 680 


+ Data from Okey, R.: Jour. Am. Dietet. Assn. 21, 341, 1945. 


CHAPTER 6. 
WATER. 


Properties. — Inasmuch as water forms the bulk of the body and its 
loss is continuous, the physiological need is obvious. A person may 
be deprived of food for a long period of time, but water can be with- 
held only for a few days. Muscle tissue holds 40 to 45 per cent of 
the total body water, the skin over 20 per cent. These two tissues 
suffer most from dehydration when the supply of water is inadequate. 
Formerly it was thought that in mammalian muscle 19 to 27 per 
cent of the total muscle water was ‘“‘bound”’ to the colloids and did 
not function as free water. Present opinion regards the amount of 
“bound” water as negligible. While protein stores hold 3 or more 
parts of water, fat and glycogen are laid up almost dry. Since a 
dietary change from high fat to carbohydrate results in water re- 
tention, glycogen storage was assumed to require water but this is 
currently disputed although the water storage goes unexplained. 
Conversion of glucose to glycogen for storage purposes involves 
change to a colloidal form which has little effect upon the osmotic 
pressure of the system. The marked decrease in solubility in passing 
from glucose to glycogen prevents the circulating water from washing 
this carbohydrate from the tissues. 

Water is continually shifting about the body so as to provide 
vehicles for digestive juices and other secretions, to transport 
nutriment, and to carry off waste-products. Equilibrium within 
narrow limits is maintained between circulating fluids, extracellular 
and intracellular water. Adjustment can be made very rapidly. 
Forced administration of great quantities of water leads to an intoxi- 
cation which is characterized by convulsions and renal fatigue. 

Water is produced within the body by chemical changes. Each 
molecule of glucose, CsH.O., converted to glycogen (CsHi005),, pro- 
vides 1 molecule of water. Oxidation of glucose releases 6 molecules 
of water for every molecule burned which amounts to about 60 grams 
of water for every 100 grams of carbohydrate. Alcohol releases 
about 118 grams of water for every 100 grams oxidized. Com- 
bustion of fats and proteins likewise produce water, the former 
yielding over 100 grams of water, the latter 40 to 45 grams per 
100 grams of food oxidized. 

A person on a reducing diet should realize that oxidation of body 
fat will release water which often fails to be excreted as produced; 
after several days the accumulated water is eliminated quickly. 
An ordinary, mixed, calorically-adequate diet yields 300-350 grams 
of water daily from oxidation; this value is raised by increasing the 
amount of fat oxidized whether the fat come from food or from the 
tissues. 
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Water retention is curtailed by a high-protein, low-salt diet in 
which there is an adequate supply of the vitamin B complex. A 
low Na:K ratio is requisite. Refer also to pp. 276, 277. 

Ingestion. Seventy-five to 80 per cent of the total food eaten is 
water. The amount demanded per day depends upon the dietary 
habits of the individual and upon climatic conditions. In the Cali- 
fornia desert, 11 to 12 liters a day are needed for heat regulation; 
even then it is possible to suffer from thirst. Whenever the sur- 
rounding temperature equals or exceeds 98.6° F., heat is lost, not by 
conduction and radiation, but only by evaporation of water. The 
normal requirement of water approaches 2 liters per day, or about 
1000 ce. more than that eliminated by the kidneys. In forcing fluids, 
a glass an hour is recommended. Three liters a day is the usual 
limit for a 150-pound adult, comparable amounts for an infant being 
90 to 100 ec., for a child, aged five to eight years, 600 to 800 ec., and 
for one, aged eight to twelve years, 1000 to 1500 cc. 

Elimination.—The kidneys excrete 1000 to 1500 cc. per twenty- 
four hours. The volume decreases as perspiration increases. In- 
sensible loss of water does not exceed 21 grams per square meter 
of body surface per hour. According to Marriott, the average adult 
exercising lightly in an atmosphere of 65° to 75° F., with 35 to 
60 per cent humidity, eliminates 30 to 60 grams of water per hour 
by evaporation, which amounts to 10 to 20 grams per kilogram of 
body weight per day, a total of 650 to 1400 cc. of water. This 
includes the water lost through the expired air—approximately 
600 ce. per day. The loss of water through normal fecal excretion 
is 60 to 150 ee. daily. 

About 70 per cent of the body weight is water. Loss of one-fourth 
of this generally is fatal. The water content of various tissues 
follows (Best and Taylor, 1945): 


Per Per 
Cent Cent 
Adipose tissue 20 Muscles 75-80 
Blood plasma 92 Nervous tissue 
Cells 60 Gray matter 85 
Bone (marrow-free) 25 White matter 70 
Connective tissue 60 


Water Balance.—Under normal conditions the output of water 
balances the intake. For the average adult this means: 





Available Water. Excreted Water. 
Food a te es ee 950 ce. Kidneys . . . . 1800cce. 
Drink + +» * « « 1200 ce. Lungs >. ae 600 ec. 
Oxidation a a 350 ec. Shin) is oF ee 500 ee. 
Intestines i ad 100 ce. 
2500 ce. = 





2500 ce. 


WATER 


Foops RicH IN WATER. 
(More than 70 per cent.) 


Beverages 
Cream 

Cream cheese 
Eggs 

Fruit ices 
Fruits 


Gelatin preparations 


Gruels 

Junket 

Salad vegetables 
Sherbets 

Soups 

Stews 

Vegetables, boiled 


Foops Poor In WATER. 


(Less than 30 per cent.) 
Butter 
Cakes 
Candy 
Cereals, ready-to-eat 
Crackers, biscuits 
Dried fruits 
Jellies 
Molasses 
Nuts 
Popcorn 
Potato chips 
Suet 
Syrups, honey 
Toast 


Taste 30.—Water Content of Various Foods as Eaten. * 


Food items. Per cent. 
Almonds 5 
Apples 79-91 
Apricots , . 82-92 
Artichokes, French, "cooked 85 
Artichokes, Jerusalem, 

cooked : : 80 
Asparagus, cooked . 92-95 
Avocados. 55-84 
Bananas (av. 75 per cent). 65-83 
Beans: 

Baked : 68-70 

Kidney, cooked . 72-73 

Lima, canned 80 

String, cooked 93-95 
Beef, cooked 52-60 
Beets, cooked 80-85 
Brazil nota. : 8 
Bread, including rolls . 25-36 
Bread, freshly pari 31-38 
Bread, air-dried 10-15 
Bread, toasted . 5-10 
Broccoli, cooked 90-93 
Brussels sprouts 90-95 
Butter. ; 15-16 
Cabbage, boiled 92-95 
Cabbage, raw 88-04 
Cabbage, Chinese . 94-97 
Cake ae 16-30 
Candy 4— 6 
Carrots, raw 83-91 
Carrots, cooked 81-92 
Cauliflower, cooked 94-95 
Celeriac . 84-91 
Celery 90-95 

cooked 96 
Cereals, prepared 8-10 
Cheese: 

American 28-38 

Camembert 43-54 


* “Cooked” implies boiled. 


+ Raw, for comparative purposes only. 


Food items. 
Cheese: 
Compounded 
Cottage 
Cream. 
Cream, Phila. 
Parmesan , 
Potted cottage 
Process 
Roquefort 
Soft rennet 
Swiss . 
Cherries . 
Chestnuts, fresh 
Chicken, cooked 
Chicory . ; 
Chocolate 
Cocoanut, canned moist 
Cocoanut, desiccated . 
Cocoanut, fresh 
Cookies . 
Corn,? young 
Corn, +} medium 
Corn, t old 
Corn, canned 
Cornsalad ae 
Crackers, biscuits . 
Cream) ae 
Cress, garden 
Cucumbers . 
Currants, fresh . 
Damsons . 
Dandelion greens 
Dates : 
Dock or sorrel . 
Egg-white 
Egg-yolk 
Eggs, whole 
Endive 
Fennel 
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Per cent. 


¢ 38% is standard. 
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TasLx 30.—Water Content of Various Foods as Eaten.* (Continued). 


Food items. 
Filberts . 
Figs,** fresh 
Fish, cooked 
Fish’ pastes, English 
Fruits: 

Berries 
Cherries 
Citrus 
Dried 
Grapes 
Melons 
Orchard 
Tropical . 
Fruit butters 
Fruit juices: 
Apple 
Citrus 
Grape. 
Pineapple. 
Grapefruit 
Grapes ; 
Greens, cooked 
Ham, cooked 
Honey . 
Horseradish 
Ice-cream 
Ices 
Jellies 
Lamb, cooked 
Leeks’ ; 
Lentils, cooked ; 
Lettuce =o, 
Litchi, dried 
Milk: 
Condensed 
Evaporated 
Whole 


Skim and buttermilk 


Molasses é 
Mushrooms, fried . 
Mustard greens 
Mutton, cooked 
Nectarines 

Olives, green 
Olives, ripe . 
Onions, raw 
Onions, cooked 
Onions, fried 
Oranges . 

Parsley 


* Average 78 per cent. 


Per cent. 


Food items. 
Parsnips, cooked 
Peaches... 
Peanut butter 
Peanuts . 

Pears ; 

Peas, green, cooked 
Peas,t young 
Peas,+ medium . 
Peas,t old 

Peppers, green . 
Pineapple, fresh 
Plums 


Potatoes, sweet, ‘baked. 


Potatoes, sweet, boiled 
Potatoes, white: 
Baked 
Boiled 
Chips... 
French fried 
Mashed 
Roast . 
Prunes 
Radishes 
Raisins 
Rhubarb. 
Salad greens 
Sauerkraut . 
Shellfish . 
Soups. 
Spinach, cooked 
Stew, meat . 
Succotash, cooked . 
Swiss chard . 
Syrup, corn . 
Syrup, maple . 
Squash, boiled . 
Tangerines . 
Tomato juice 
Tomatoes 
Tomatoes, fried 
Turnip tops, cooked 
Turnips, cooked 
Turnips, raw 


Vegetable marrow , cooked 


Vegetables 
Walnuts 
Watercress . 
Watermelon 


Per cent. 
83-90 
82-90 

2 
5- 9 
76-86 
75-85 
80-84 
70-79 
57-69 
91-94 
81-90 
74-91 
52-55 


t+ Raw, for comparative purposes only. 


CHAPTER 7. 
ACIDITY OF FOODS. 


Foops as eaten create an impression of neutrality or acidity; 
this reaction can be stated in terms of pH. Some slight alteration 
may occur in the alimentary tract but the major change awaits 
combustion in the tissues. An extraordinarily acid-tasting food 
may be converted in the body (but not in the digestive organs) to 
a definitely alkaline substance. Neutral foods, on the other hand, 
may give rise to acids during the course of metabolism. If a food 
is to be classed as alkaline or acid, it is necessary to specify whether 
it is to be regarded from the standpoint of its own reaction or its 
metabolic ash. The succeeding tables present data on both aspects. 

Nature of Mineral Residues.—Oxidation of food within the body 
results in the formation of a residue or ash. When sodium, potas- 
sium, calcium, and magnesium predominate over sulfate, phosphate, 
chloride, and uncombusted organic acid radicals, they are designated 
as “alkaline-ash” foods. Most vegetables and fruits are alkaline in 
their final reaction within the body whereas meats, poultry, fish, 
cheese, eggs, and cereals are acidic. It should be noted that a 
“vegetarian” diet does not necessarily produce an alkaline residue. 
As Blatherwick has pointed out, a high-cereal intake may have a 
more acidic effect than an ordinary mixed diet. From the standpoint 
of reaction, starchy foods fall into two groups: (1) Cereal and grain 
products which yield acid substances on oxidation; and (2) tubers 
and roots which produce an alkaline reaction. The banana is an 
alkaline starchy fruit. The legumes, except peanuts and lentils, are 
usually regarded as potential alkalinizers. Since the mineral content 
of practically pure fats and pure carbohydrates is negligible, they 
are classed as neutral-ash substances. Such foods include tapioca, 
table sugar and syrups, cream, butter, ete. 

The reaction of a food as ingested is no criterion as to the ultimate 
effect wpon the acid-base balance of the body. When foods are ashed 
in the laboratory, some show a strongly alkaline reaction whereas 
others yield a nearly neutral ash. This residue gives no clue as to 
its origin nor to those substances lost through volatilization. Since, 
in general, the basic elements are retained in the ash, a neutral resi- 
due is indicative of a preponderance of acid-forming constituents in 
the actual food. Sulfur, which exists chiefly in protein combination, 
is almost entirely expelled during ignition. The sulfate of the ash 
represents only a very small part of the food sulfur. If the base- 
forming elements predominate, loss of acid-forming elements 1s 
largely prevented. To obtain numerical values for food “ash”’ it 
is necessary to determine the concentrations of the various elements 
separately, to compute them in terms of equivalents, and to express 
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the excess of one group over the other as cubic centimeters (or milli- 
equivalents) of normal acid or base per 100 grams of edible food 
material. Such figures are referred to as degrees of acidity or allea~ 
linity. Since this involves an enormous amount of painstaking 
analytical work, accumulation of data has been limited to a few 
investigators, notably Sherman in this country, McCance and 
Widdowson in Great Britain, and Berg in Germany. 

It is interesting to note that this tabulated data from the litera- 
ture shows macaroni, whether cooked or raw, as acidifying. Cheddar 
cheese also rates an acid ash, yet “macaroni and cheese’’ as served 
is found to give an alkaline ash. Although cheese is usually listed 
as acidic, Gruyére and Parmesan are reported as leaving an alkaline 
residue. Raw peas give an alkaline ash, but when cooked or canned 
are acidic. An English apple pie is metabolically acid, an American 
one alkaline. An English rice pudding is alkaline, an American one 
with raisins (a highly “alkaline” food) is reported to be acid! Rusk, 
which might be thought to fall into the same category as bread or 
Zwieback, is found to be alkaline, as is German pumpernickel bread. 
Boiled sea-kale is acid and fried smelts alkaline. Cream of pea and 
tomato soups are alkaline, but potato soup is acid. 

The data shown in Table 37 are to be used, if at all, with the 
greatest discretion. For more than a quarter of a century, Sherman 
has questioned the merit of balancing acid-forming and base-forming 
foods although the less well informed have not hesitated to work 
out diets of specific ash values. For metabolic purposes, the diet 
should be “balanced” with reference to protein, carbohydrate, fat, 
minerals, vitamins and water; there is no need to consider the ash 
left by such a diet. 

The conventional classification of “ash’’ constituents is as follows: 


Group I. Group II. Group ITI. 
Acidic-Ash Foods. Neutral-Ash Foods. Alkaline-Ash Foods. 
Meats, fish, poultry Butter Fruits, except as shown 
Eggs, cheese Cream Vegetables 
Cereals Cooking fats Milk 
Nuts (filberts, peanuts, Starches Nuts (almonds, brazils, 
walnuts) Sugars, syrups chestnuts, cocoanut) 


Cranberries, plums, prunes 


A diet confined to any of these lists is generally regarded as 
nutritionally unsatisfactory because it is deficient in recognized 


essential constituents to be found in the other groups. A well- 
rounded diet demands foods listed in all three. 


ACIDITY OF FOODS. 


The data shown in Tables 31, 32 and 33 represent acidity measure- 
ments with the glass electrode (Bridges and Mattice, 1939). <A few 
other values are to be found in the literature. Shrimp paste is 
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placed at pH 6.28 to 6.43 by Monier-Williams (1924). Flour is 
reported to be pH 5.7, bread 5.3, cake 6.7, and macaroni 5.9 (Clark, 
1935). Clague and Fellers (1936) used the quinhydrone electrode 
for the study of cider made from different varieties of apples; their 
values ranged from pH 3.1 to 4, including data with reference to 
clarification processes. Kidd and Hanes (1936) reported increase 
in the pH (2.8 to 3.7) during storage of apples, the rise being related 
to warmth of storage atmosphere. The pH of lettuce kraut is 
placed at 5.1 to 5.25 by Cruess and Gilliland (1939). Valaer (1939, 
1940) found Scotch whisky to vary from pH 4 to 4.78; domestic and 
foreign brandies generally fall within the range pH 3 to 5, the 
acidity in part being attributable to slow production of sulfuric acid. 

Haas (1938) examined different sections of the avocado for varia- 
tions in pH. The inner and outer portions of the soft edible pulp 
(without skin) of the stem halves of mature fruit were pH 6.82 and 
6.72 respectively, whereas the corresponding portions of the tip 
halves had values of 6.64 and 6.44. 

According to Smith (1935) fresh egg-white has a pH of 7.97 but 
changes to 9.2 to 9.5 on loss of CO, during storage. It is believed 
that the quality is best preserved by holding the pH at 7.5 to 8 by 
means of carbon dioxide. Ulrik and Davidsen (1933) record the 
pH of the new-laid egg at approximately 8.2 with a rapid rise to 
9.4 during the first twelve hours succeeded by gradual increase to 
9.8 by the ninth day. They found no distinct change thereafter 
until the fifty-third day. Our findings are presented in Table 31. 


TABLE 31.—Variation in pH of Eggs With Age. 


Age. Whole. White. Yolk. 
OS ee ey ee, | 7.96 6.10 
7.00 8.20 6.88 
19 hours:(or less) .. 3 . ~« = = = 6.70 7.90 6.00 
24 hours 2 Re ee A oy, Talay 8.30 6.10 
6.60 8.35 6.10 
48 hours 7.43 8.89 GoL7 
7.87 8.85 6.29 
‘*New-laid”’ store eggs uN 9.18 6.64 
ld-st e eggs* 7.50 8.87 7.00 
a i 7.60 8.99 6.90 
7.69 8.80 6.38 
7.58 8.90 6.72 
7.82 9.00 6.82 
8.20 8.63 7.80 
7.90 9.00 7.20 

7.62 9.00 


* Except for this group (where each analysis is on a different egg) data carried 
across the table represent tests on the same egg, the white and yolk being mixed after 
separate determinations. 
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Blue or American Roquefort cheese was found to fall within the 
range pH 4.7 to 6.5 by Coulter and co-workers (1938). 

Butter is reported by Parsons (1940) as varying from pH 6.6 to 
7. The values noted by Pont and Sutton (1938) varied from 7 to 
7.7. Kretchmar (1938) observed marked correlation between the 
initial flavor score and the pH findings, the butters with higher 
flavor score generally being less acid than those with lower scores. 
The optimum acidity for the keeping quality of butter was stated 
to be pH 6.7 to 6.9, it being regarded as undesirable to store butter 
if the pH was less than 6.3 or more than 7.1. 


TaB_E 32.—pH of Representative Foods. * 


be) 
x= 


Item. 
All Bran . . - 6.00, 5.59, 5.62, 
Anchovies, stuffed with eaper: in alice oil 
Anise (fennel) 5 5 
Apples, eating 3 5) 3 
Apples, baked with sugar fact as ee 3 3 
Apple jiice, canned. }.5 7. seen Gs enc O2n bbe ao ee: 
Apple sauce, canned et othe nae 3 3 
Apple sauce, chopped, Clapp 3 3 3 
Apple sauce, strained, Clapp 3 3 3 
Apple-currant jelly, com. 


to 
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ADrICOU pn os a ae eet + 6% B60 629 Oe 
Apricots, canned ‘ 5s wo « « &.46,/3°42, 3.49. 3:40 0a 42 cae 
Apricots, unsweetened, canned. A nes 78 
Apricots, puréed, Stokely . . . . . . 8.80, 3.83, 3.70, 3.68, 3.62, 3.42 
Apricots, strained, Clapp . . . . .°. 8.81, 3.78, 3.81, 3.72, 3.95, 3.72 
Apricots, dried, stewed. . . . . . 3.51, 3.37, 3.30, 3.40, 3.40, 3.30 
Apricot Nectar (pulp, juice, sugar, SE 

com. Peary aie 78 


Arrowroot crackers ; 
Arrowroot gruel . 

Artichokes, French, cooked 
Artichokes, Jerusalem, cooked 
Asparagus, cooked 
Asparagus, frozen, cooked 
Asparagus, green, canned 
Asparagus, strained, Clapp 
Avocados, Cuban 

Baby soup, unstrained, Clapp . 
Bacon, broiled : 
Bacon, Canadian. broiled 


Banana Nectar (pulp, juice, fruit acie. sugar, 
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water), Hawaii 3.00 
Bananas, red 4.58, 4.62, 4.62, 4.65, 4.68, 4.75 
Bananas, yellow . 5.21, 5.29, 5.00, 5.12, 5.04, 5.10 
Barley, cooked 5.19, 5.25, 5.32, 5.28, 5.32, 5.29 
Bass, sea, broiled 6.70, 6.70, 6.64, 6.70, 6.58, 6.68 
Bass, striped, broiled 6.60, 6.50, 6.60, 6.58, 6.60, 6.70 
Beans, black, cooked 5.82, 5.78, 5.93, 6.00 5.98, 6.02 
Beans, Boston-style, home- baked . 5.05, 5.09, 5.12, 5.15, 5.12, 5.12 
Beans, Boston-style, com. 5.42 


:. Data is presented for the edible portion of foods in the raw state unless otherwise 
designated. Cooking signifies boiling unless otherwise specified. The general order 
r “ follows: raw, home- cooked, frozen, canned, commercial (com.), dried, ete. 

rade names are jts cteed, Bridges, M. A., and Mattice, M. R.: Am. Jour Di 
Dis., 7, 440, 1939. maa: 
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Item. 


Beans, pork and tomato sauce, canned 

Beans, vegetarian, tomato sauce, canned 

Beans, kidney, cooked 

Beans, lima, green, cooked . 

Beans, lima, frozen, cooked 

Beans, lima, canned : 

Beans, lima, dried, cooked . 

Beans, navy, cooked 

Beans, string, cooked 

Beans, string, canned ; 

Beans, string, chopped, Clapp . 

Beans, string, puréed, Stokely . 

Beans, string, strained, Clapp . 

Beans, wax, cooked . ‘ 

Beef broth, Clapp. 

Beef with vegetables, chopped, ‘Clapp 

Beef with vegetables, strained, Clapp 

Beef, filet mignon, broiled . , 

Beef, pot-roasted 

Beef, ribs, roasted ; 

Beef, round, chopped, broiled F 

Beef, scraped, raw ... 

Beef, steak, round, fected; 

Beefsteak, sirloin, broiled 

Beet greens, cooked . 

Beets, cooked 

Beets, canned 

Beets, chopped, Clapp " 

Beets, strained, Clapp 

Bouillon, com. 

Blackberries, Washington 

Blueberries, Maine 

Blueberries, frozen . 

Bluefish (Boston), filet, broiled. 

Brambleberry (wild) ud 

Bran Flakes : 

Bread, Boston brown 

Bread, corn : 

Bread, cracked wheat 

Bread, pumpernickel 

Bread, rye 

Bread, white . : 

Bread, whole wheat . 

Breadfruit, cooked 

Broccoli, cooked 

Broccoli, frozen, cooked 

Brussels sprouts, cooked 

Buttermilk 

Cabbage, green 

Cabbage, green, denked: 

Cabbage, red 

Cabbage, red, cooked 

Calamondin juice ; 

acoee gran marmil: ade, com. 
Calves’ liver, broiled 

Cantaloupe 

Carrots... 

Carrots, cooked 

Carrots, canned . 

Carrots, chopped, ¢ Japp 

Carrots, puréed, Stokely 

Carrots, strained, Clapp 

Cauliflower, cooked . , 

Cauliflower, frozen, cooked 

Caviar, American 
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Item. 


Celery 
Celery, pooked 
Celery cabbage ; 
Celery knob (celeriac), cooked 
Cereal, strained, Clapp . 
Chard, Swiss, cooked 
Chayote, cooked , : 
Cheese, American, mild, ‘Kratt 
Cheese, Camembert : 
Cheese, Cheddar, English 
Cheese, cottage . 
Cheese, cream, Philadelphia 
Cheese, Edam . 
Cheese, Old English, Kraft. 
Cheese, Roquefort 
Cheese, Snappy, Kraft . 
Cheese, Stilton , 
Cheese, Swiss Gruyere . 
Cherries, California . 
Cherries, frozen .. : 
Cherries, sour, red, New orks 
Cherries, black, canned 
Cherries, Maraschino, com. 
Cherries, red, water-pack 
Cherries, Royal Anne, com.. 
Chicken, broiled 
Chicken, also see Fowl. 
Chicken liver, broiled 
Chicory 1 
Chives 
Clams Se 
Cocoanut, fresh . 
Cocoanut water . 
Codfish, boiled 
Conchs 
Corn, golden bantam, cooked on cob 4 
Corn, frozen, cooked 
Corn, canned 
Corn Flakes ; 
Corned beef, brisket, boiled 
Corned beef, pressed, canned 
Crabapple jelly, com. 
Crabmeat, cooked 
Cranberry juice, canned 
Cranberry sauce, com. 
Cream, 20 per cent . 
Cream, 40 per cent... 
Cream of Wheat, cooked 
Cucumbers p 
Cucumbers, pickled . : : 
Cucumbers, pickled, bread- and- butter type : 
Currant, black, jam ; . 
Dates, Dromedary 
Duek: roasted , 
Eggs, new-laid, whole 

white 

yolk : 
Eggs, also see Table 61. 
Eggplant, cooked 
Escarolle . ae 
Farina (1:8, cooked } hour) 
Fennel (anise) ; 
Fennel, cooked 
Figs, Calamyrna 
Figs,canned . 
Finnan haddie, boiled 
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ACIDITY OF FOODS 


Item. 
Flounder, boiled “a? 
Flounder, filet, broiled . 
Fowl, boiled . 
Frankfurters, boiled 
French Dressing, Kraft . 


Fruit, mixed, dried, stewed tesriente, ‘prunes, 


peaches, apples) 
Gelatin, plain jell] 
Gelatin dessert: 
Lime 
Raspberry 
Sherry-wine 


Golden berries (South Africa), canned 


Goose, roasted 

Gooseberry jam, com. 

Graham crackers 

Grape juice, com. . 

Grape juice (dil. 1:1) 

Grapes, Concord 

Grapes, lady finger . 

Grapes, Malaga . 

Grapes, Niagara . 

Grapes, Ribier 

Grapes, seedless . 

Grapes, Tokay 

Grapefruit 

Grapefruit, canned 

Grapefruit juice, canned 
Grapenuts 

Greens, mixed, chopped, ints 
Greens, mixed, strained, Clapp 
Grenadine syrup, Giroux 
Guava jelly, com. 


Guava Nectar (pulp, juice; fruit acids, wger: 


water), Hawaii 
Guavas, canned . : 
Haddock, filet, broiled F 
Ham, fresh, baked 
Ham, smoked, baked 
Ham, smoked, boiled 
Hamburger, broiled . 
Hominy grits, cooked 
Honey ? 
Horseradish, freshly ground 
Horseradish, prepared, com. 


Huckleberries, cooked with sugar . 


Junket-type dessert: 
Raspberry 
Vanilla 
Kale, cooked . 
Karo syrup 
Ketchup, com. . 
Kippered herring, Marshall 
Kohlrabi, cooked 
Kumqguats, Florida. . 
Lamb chops (rib), broiled 
Lamb kidneys, broiled 
Lamb, rack, roasted 


Lamb with Jarrersot chopped, Clapp 


Leeks . 

Leeks, cooked 
Lemon juice . 
Lemon juice, canned 
Lentils, cooked 
Lettuce, Boston . 
Lettuce, iceberg . 
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Item. 

Lime juice 
Limequat juice 
Liver soup, Clapp 
Liver with vegetables, Gland 
Liverwurst : ee 
Lobster, cooked . 
Macaroni, boiled 
Mackerel, king, eatied:. 
Mackerel, Spanish, broiled 
Maltex (1:8, cooked 3 hour) 
Mangoes, Florida 
Maple syrup . 
Matzos 
Melba toast . 
Melons, Casaba . 
Melons, honey dew . 
Melons, Persian. .. . 
Milk, Grade A (New York) 
Milk, Grade B (New ia 
Milk, acidophilus 
Milk, condensed 
Milk, evaporated 
Milk, goat’s 
Milk, peptonized 
Milk, sour, fine curd 
Milk, sour, precipitated curd 
Mint jelly, com. . an 
Molasses . 
Mushrooms, cooked 
Mig Co ee canned 
Mussels 
Mustard, prepared, com. 
Nectarines : 
Noodles, boiled , ‘ 
Oatmeal (1:8, cooked } hoa 
Okra, cooked a 
Olives, green . 
Olives, green, ripe 
Olives, ripe, processed 
Onions, red 
Onions, white 
Onions, yellow 
Onions, pickled 
Oranges, Fla., ‘‘ color added,’ a Pinellas County 
Oranges, Fla., not colored, Phillipi River 
Orange juice, California a a 
Orange juice, Florida 
Orange marmalade, com. 
Oyster plant, cooked 
Oysters 
Papaya 
Papaya marmalade, « com. 
Parsley 
Parsnips, cooked Ato 
Passion Fruit Nectar (pulp, juice, fruit acids 

sugar, water), Hawaii 
Pate de foie, American . 
Peaches Pe ee 
Peaches, cooked with sugar 
Peaches, frozen 
Peaches, canned 
Peach Nectar (pulp, juice, sugar, water), com. 
Peanut butter 
Pears, Bartlett ; , 
Pears, Royal Riviera, Orezon ‘ 
Pears, sickle, cooked with sugar 
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Item 
Pears, canned. 
Pear Nectar (pulp, j juice, sugar, water), com. 
Pea soup, cream of, canned 
Peas, cooked. .. 
Peas, frozen, cooked 
Peas, canned ; 
Peas, puréed, Stokely 
Peas, strained, Clapp . 
Peas, dried (split green), cooked 
Peas, dried (split wile cooked 
Pep ar 
Peppers, green 
Persimmons . 
Pettijohn’s (1:8, cooked ; hour) 
Pimento, canned 
Pineapple 
Pineapple, canned 
Pineapple juice, canned 
Plums, blue 
Plums, Damson . 
Plums, green gage : 
Plums, green gage, eanned . 
Plums, red 
Plums, yellow 
Plums, frozen ; 
Plums, spiced, com. . 


Plum Nectar (pulp, juice, suger, water), com. 


Pollack, filet, broiled 
Pomegranate 

Porgy, broiled 

Pork chop, broiled . . 
Pork tenderloin, fresh, baked 
Potatoes, see Table 62. 
Prunes, dried, stewed 
Prunes, chopped, Clapp 
Prunes, puréed, Stokely 
Prunes, strained, Clapp 
Prune juice, home-made 
Prune juice, com. 

Puffed Rice 

Puffed Wheat 

Quince, fresh, stewed 
Quince jelly, com. 

Radishes, red 

Radishes, white . 

Raisins, seedless... 
Ralston (1:8, cooked } hour) 
Raspberries, Galdomn - 
Raspberries, New Jersey 
Raspberries, frozen . 
Raspberry jam, com. 

Red pepper relish, com. 
Rhubarb, California, stewed 
Rice, brown, cooked 

Rice, white, cooked 

Rice, wild, cooked 

Rice Krispies 

Rolls, white 

Romaine. . 

Salmon, fresh, boiled 
Salmon, fresh, broiled 
Salmon, red Alaska, canned 
Sardines, Portuguese, in olive ro) a 
Saltines . ror ; 
Sauerkraut, cooked ; 
Sausage, pan-broiled 
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Item. 


Scotch broth, com. 


ACIDITY OF FOODS 


Shad roe, sautéd 5.90, 5.90, 
Shallots, cooked 5.60, 5.70, 
Sherbet, raspberry, com. 

Shredded Ralston 5.50, 5.49, 
Shredded Wheat 6.05, 6.05, 
Shrimp, boiled Toes tsa, 
Smelts, sautéd 6.67, 6.76, 
Soda crackers 6.83, 5.65, 
Sorrel - 3.27, 2. 98, 
Sorrel, cooked 5.6073 .42, 
Soy sauce, Chinese . 

Spaghetti, cooked 6.40, 6.40, 
Spinach, cooked KOR Fi Gon He 
Spinach, frozen, cooked 6.52; 6:34, 
Spinach, chopped, Clapp 5.52, 5.52, 
Spinach, puréed, Stokely 5.50, 5.98, 
Spinach, strained, Clapp be1O; ebAr0; 
Spiritus frumenti 

Squash, acorn, cooked .. 5.61, 5.69, 
Squash, Hubbard, cooked 6.15, 6212, 
Squash, white, cooked : 5.52, 5.58, 
Squash, yellow summer, cooked 5.94, 5.79, 
Strawberries, California 3.32, 3.50, 
Strawberries, frozen 3.32,°0.24, 
Strawberry jam, com. 3.00, 3.40, 
Sweetbreads broiled . 

Swiss chard, cooked 6.78, 6.28, 
Tangerines 4.48, 4.43, 
Tomatoes . ' 4.22, 4.75, 
Tomatoes, local, Pihierinened : 4.45, 4.17, 
Tomatoes, canned : 4.28, 4.10, 
Tomatoes, strained, Clapp 4.18, 4.13, 
Tomato juice, canned : 4.10, 4.11, 
Tomato paste, Italian - 

Tomato purée, com. 4 ; 4 1On 401% 
Tomato soup, cream of, canned 

Tongue, smoked, boiled 

Trout, sea, sautéd 6.32, 6.30, 
Tuna fish, canned 6.10) G10) 
Turnip greens, cooked 5.91, 5.96, 
Turnips, white, cooked 5.82; 5.76, 
Turnips, yellow, cooked POPU EY foyer hay 
Turkey, roasted . 6.80, 6.43, 
Veal chop, broiled 

Veal cutlet, breaded 

Veal kidneys, broiled 

Veal, roasted 5 : 

Vegetable soup, canned 

Vegetable soup, chopped, Clapp 5.00, 5.00, 
Vegetable soup, strained, ame ks 5.00, 5.00, 
Vermicelli, cooked. ; 6.50, 6.20, 
Vinegar, cider. 

Walnuts, English 

Watercress 5.88, 5.89, 
Watermelon 5.30, 5.25, 
Wheat Krispies ; 5.42, 5.62, 
Wheatena (1:8, cooked # hour) 5.85, 5.85 
Wheaties : } ; 
Worcestershire sauce . 3.63, 3.63, 
Yams, cooked 6.81, 5.79 
Yeast, Fleischmann’s s : 
Y oungberries, frozen 3.10, 3.00, 
Zucchini, cooked 5.79, 5.15, 
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ACIDITY OF FOODS 


Tas_e 33.—pH of Reciped Foods and Soda Fountain Items.* 


Item 
Barley soup 
Bisque tortoni 
Blane mange . 
Bread pudding, plain 
Bread pudding, chocolate 
Broth, beef, clear 
Broth, beef, with rice 
Broth, chicken : ‘ 
Broth, G. Washington’s “Aces - 
Butterscotch sauce 
Cake, plain 
Celery, creamed . 
Celery soup, cream of 
Cheese Fondue 
Cheese rarebit 
Chocolate sauce . 
Chow mein, beef 


Chocolate beverage Q milk ‘and 3 4 cream) 


Chocolate beverage (condensed iil) 

Cider, sweet, com. . 

Cider, sweet, Sterling, sparkling 

Clam chowder, Manhattan 

Club soda, ‘‘supercharged”’ 

Boiled to remove CO: . 
Cocoa béverage . ; 

Cocoa cream, Hoffman. . 

Coca Cola, bottled, N. Y. C. 

Coca Cola, fountain: 

Plain 

With fresh lemon 

Plain 

With fresh lemon 

Lemon juice used 
Coffee, clear . 

Coffee, clear . 

With 20% cream 

With milk ... 

With ig chiens alk 
Coffee, clear... wae 

With 40% cream . 

Coffee, Barrington Hall (eoluble): 
Clear ; 
With cream . 

Clear 

With cream 

Clear , 

With condensed ‘milk eae 
Coffee, G. iets s Aces (soluble) 

Clear 

With cream . 

Clear 

With milk 

Clear ‘ ; 

With condensed ‘milk ; 
Coffee, Sanka . ; 
Corned beef hash (with potatoes) 7 
Corn soup, cream of : 
Custard, baked 
Eggnog 
Eggs, omelette 


2.40, 2.65, 2.30, 2.56, 2 


4.83, 4.74, 4.83, 5.04, 4. 


Onromur 


* Bridges and Mattice: Am. Jour. Digest, Dis., 7, 440, 1939. 
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Item. 
Eggs, scrambled (milk and butter) 
Frosted drinks: 
Chocolate 
Strawberry . 
Ginger Ale, Canada Dry 
Ice-cream, plain mix (tested at Horton plant) 
Ice-cream, chocolate mix (tested at Horton 
plant) , 
Ice-cream: 
Banana. . 
Black raspberry 
Caramel pecan . 
Cherry 
Chocolate 
Coffee 
Lemon 
Strawberry . 
Vanilla 
Ice-cream sodas: 
Chocolate ; 
Coffee (whipped cream) 
Pineapple (no milk) 
Strawberry, plain 
Same with milk 
Ices: 
Cherry 
Orange ‘ 
Lemon beverage, Hoffman : 
Lemonade 
Limeade .. 
Malted Milk, uhocolate” : 
Malted Milk, chocolate (thick) 
Malted Milk, chocolate, with egg . 
Muffins, bran : 
Mushroom soup, cream nie 
Noodle soup . 
Orangeade ‘Sauer 
Orange juice base 
Pa-pi-a, Vanti 
Pea soup, cream of . 
Pea soup, split green 
Pepsi-Cola 
Postum, beverage 
Postum, beverage, clear 
With 20% cream ‘ 
With evaporated milk . 
With milk 
Postum, beverage, clear 
With 40% cream : 
Potatoes, Idaho, baked (with butter) _ 
Potatoes, Irish, baked (with butter) 
Potatoes, Irish, baked (with milk) 
Potatoes, Irish, boiled .. 
Potatoes, Irish, boiled (with milk) 
Potatoes, Irish, mashed (with milk and butter) 
Potatoes, sweet, baked (with butter) . 
Potatoes, sweet, boiled (with butter) . 
Potatoes, sweet, canned iat 
Rice pudding ; 
Root Beer, Canada Dry 
Russian dressing 
Sarsaparilla ees 
Scone, Scotch style . 
Spinach soup, cream of . 
Tamarind, brewed 
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Item. pH 
Tapioca pudding, caramel . . . .. ., 6.16 
Tea, Orange Pekoe type (weak) . . . : 6.97, 6.83, 5.30, 5.60, 6.10, 6.65 
Tea, Orange Pekoe type (medium) . . . 6.54, 6.43, 5.27, 5.18, 6.25, 6.04 
Tea, Orange Pekoe type (strong) . . . . 5.76, 5.90, 5.13, 4.98, 6.25, 5.79 
Tea, clear , IR TS ee ea, SN re 5.80 
With lemon : 3.40 
With 40% cream 5.90 
Tea, clear ee 5.27 
With lemon . 4.40 
With 20% cream ; 6.25 
With evaporated milk 6.30 
With milk 6.43 
Tomato soup, creamof. . .... . 5.62 
Vegetablesoup ........ . 5.40, 5.45 
Vegetable and barley sou 4.47 
Vegetable-okra soup 5.05 
Water, Kalak el eS ee ee 6.55 
Water, Sparkling, Canada Dry ... . 5.35, 5.46, 5.35,,5.28, 5.50, 5.42 
Water,” White Rock’. « .) wo a. 4.90, 4.76, 4.36, 4.22, 4.90 » 


Although difference in pH might be expected from sample to 
sample of the same item, remarkably little is encountered. For 
instance, the pH of Welsh rarebit removed from the hospital dining 
room was found to be 5.04 and nine months later a similar item 
was pH 5.08. Also, two bottles of grape juice of different brands 
both rated pH 3 and 3.05, 3.06 on dilution 1:1 with water, the tests 
being conducted over a year apart. These and similar observations 
would point to considerable consistency in the reaction of foods 
unless, of course, spoilage occurs. 

Acid Activity —Unfortunately acid concentration when directly 
expressed involves mathematical forms which are confusing to the 
uninitiated because of the smallness of the value stated. The term, 
pH, has become increasingly popular without many who use it being 
aware of its real nature. One is dealing with the logarithmic func- 
tion of the hydrogen-ion concentration, not with some simple 
arithmetic value easy to compare. To remedy this difficulty, 
conversion tables follow and the name Acid Activity is given to the 
new term. It must be stressed that the term has no meaning with 
reference to these or any other data except as specifically stated. 
If the Acid Activity is multiplied by 10-7 (that is, 0.000 000 ie 
the result will approximate hydrogen-ion concentration in gram- 
equivalents per liter. 

To conserve space, Table 34 presents data only at 0.1 pH intervals. 
Where closer readings are desired, Table 35 shows the variation 
encountered with changes of 0.01 pH. Since the “whole number” 
in the pH value designates merely the position of the decimal point. 
the corresponding acid activity can be obtained by using the numeri- 
cal sequence in Table 35 and placing the decimal as indicated in 
Table 34. For example, acid activity for a sample of plum juice 
at pH 4.32 is desired. The 4 is ignored and the 32 is found in 
Table 35 under 6.32 as equivalent to 4.786. Since pH 4.32 lies 
hetween 4.3 and 4.4 which are 501.2 and 398.1 respectively, its acid 
activity becomes 478.6 or approximately 480. 
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Tapie 34.—Acid Activity* Over pH Range of Foods Reported} 
Acid 


activity. 
.010 
013 
.016 
.020 
.025 
.032 
.040 
.050 
. 063 
.079 
.100 
.126 
.159 
. 200 


Acid 


251 


.316 


398 
501 
631 
794 


.000 


259 


.585 
. 995 
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Acid 
activity. 


(Aue 
100. 
125. 
158. 
199. 
251. 
316. 
398. 
501 


51 


.16 


98 
01 
31 


.94 
.00 
.59 
.85 
.95 
.12 
. 62 
81 
.12 
.10 


44 
00 
90 
50 
50 
20 
20 
10 


.20 
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794 


1,000. 
1,259. 
1,585. 
1,995. 
2,512. 
3,162. 
3,981. 
5,012. 
6,310. 
7,944. 
10,000. 
12,590. 
15,850. 
19,950. 
25,120. 
31,620. 
39,810. 
50,120. 
63,100. 
79,440. 
100,000. 
125,900. 
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activity. 
631. 


* If the decimal point of Acid Activity is moved seven places to the left, the resultant 
value will be hydrogen-ion concentration (g. per liter). 
+ Bridges and Mattice: 


pH 


ded 
4a 


=>) 


20077 
997 es, 
.98 . 
sof. 
96. 
95 . 
04. 
93. 
92. 
91. 
90 . 
“89i- 
OO 
SOlms 
86. 
85 . 
84. 
83 . 
82. 
81. 
80 . 
79 . 
78 . 


76 . 
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TaBLe 35.—Variation in Acid Activity* Over a pH Unit.+ 


Acid 


De et tt et et 


activity. 
.000 
.023 
.047 
.072 
.097 
+122 
.148 
175 
. 202 
. 230 
. 259 
. 288 
.318 
349 
. 380 
.413 
.446 
.479 
.514 
.549 
. 583 
.622 
. 660 
.698 
. 738 


pH 


Ors 
74, 
rate 
eae 
ey 
70. 
69°; 
68 . 
SY ee 
66 . 
65 . 
64 . 
63. 
62 . 
Billo 
60 . 
59 . 
58 . 
DL es 
56. 
55 . 
54 . 
53. 
.52 . 
39 hes 


Acid 


activity. 
.778 
. 820 
. 862 


WDWNNWNNNNNNNNNNNNNHN NH eRe epee 


906 


. 950 


995 


. 042 
.089 
. 138 


188 


. 239 


291 
344 
399 
455 
512 
570 
630 


. 692 
754 
.818 
. 884 
.951 
.020 
.090 
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Acid 


activity. 
. 162 
. 236 
oll 

. 389 
467 
.548 


3 


631 
715 


.802 
.890 


981 
074 


.169 
. 266 
365 
467 
.571 
JOn G 
. 786 
.898 
.012 


129 
248 


.370 
495 


Acid 
pH activity. 
6.25 . 5.623 
6.24 <> 15.764 
6.23 . 5.888 
6.22 6.026 
6.21 . 6.166 
6,20... ,6:310 
6.19 . 6.467 
6.18; -* 6.607 
Or if een ras 
6.16 . 6.918 
6.15 . 7.080 
6.14 7.244 
6:13 7.413 
6.12 7.586 
Ce Ge er ates 1 
6.10 . 7.944 
6.09 8.128 
6.08 8.318 
6.07 8.511 
6.06 . 8.710 
6.05 . 8.913 
6.04 . 9.120 
6.03 9.333 
6.02 . 9.550 
6.01 . 9.772 


* If the decimal point of Acid Activity is moved seven places to the left, the result- 
ant value will be hydrogen-ion concentration (g. per liter). . 
t Bridges and Mattice: 
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To answer a question such as how much more acid is the pH 2.0 
of lime juice than the pH 3.6 of orange juice.—From Table 34 
it will be seen that lime juice is roughly forty times as acid as 
orange juice since their acid activities are 100,000 and 2512 re- 
spectively. 

If, then, anyone especially desires to have the ‘‘average’”’ pH of 
any food from the series of determinations offered in Table 32, it 
will be necessary to compute the acid activity, average these num- 
bers, then read back to the corresponding pH. All such data are 
approximations only. 

Organic Acids in Foods.—According to Nelson, many erroneous 
statements regarding the incidence of specific acids in fruits have 
been retained in supposedly authoritative works. Malonic acid, 
for instance, is not found in fruits. Oxalic, benzoic, succinic and 
lactic acids never occur in large quantities. Despite reports to the 
contrary, Nelson insists that few fruits except the tamarind and 
grape (including raisins, of course), contain appreciable amounts of 
tartaric acid. 

The two predominating acids in fruits and vegetables are malic 
and citric. The subsequent table which presents values for the acid 
components of a few fruits, vegetables, and miscellaneous foods is 
concerned, therefore, largely with these acids. The acidity of 
oranges, lemons, grapefruit, limes and most berries is almost en- 
tirely due to citric acid. This acid occurs free in tomatoes. Peaches, 
pears, and apricots contain malic as well as citric acid. Rhubarb, 
apples, and quinces owe their acidity to malic acid. Probably all 
the acid in cantaloupe is citric, that in watermelon malic (Bigelow 
and Dunbar). The “sand” seen in the sap of the sugar maple is 
calcium malate. 
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Tasie 36.—Organic Acid Constituents of Foods. * 


Citric acid, Malic acid, 


Food items, per cent. per cent. Other acids 
Apples: 
jee Da. ce Oa a Pom eed) See le 1.02 
Delicious. . . . . . . None D227 
Grimes’ golden . . . . . None 0:72 
Jonathan.” 7 36 “ss ee one 0.75 
McIntosh pd een a eg eee OLS 0.72 
Rome beauty eo, wee Lone 0.78 
Winesap 2/05.) a fe ee race 0.50 
Yellow transparent . . . . 0.02 0.97 
Apricots,canned ... . . 1.06 0.33 
Dried 00 9 ec ee eee nt 0.81 Trace of oxalic. 
Artichokes: 3) Uh?) 5) eek we eee eS LO 0.17 Trace of tartaric. 
ASDALADiia oc seme. ne. een Oe Ld: 0.10 : 
Avocadosi-iwte te as. «= oe) ONons None Trace of tartaric. 
Bananas NAL eg eT a ae Ge i 0.24 
Bananas ie le ee eee ROTO 0.50 
Bananas ee Be ee ee Oke 0.37 
Barley as vee pons seo eee ee OL? 
Beans, lima Re eo ie rer ae hep Oz 
String, green +k wae e003 0.13 
Boere ea ae Pee race 
Beets tenet ne. gre ie ak Mit None 
Blackberries Oe ee wee LE TaAce 0.16 Traces of oxalic and suc- 
cinic, 0.92% isocitric. 
Blueberries . . . . . . . 41.56 0.10 Trace of oxalic 
IBrocoglt a sees oe ee oT Ov12 
Brussels sprouts . . . . . 0.24 0.20 
Cabbage Sec ee. ee eee Eel 4: 0.10 
Cantaloupes: | <0is 2 eee a None 
Warrote a acs ee ee ee OG 0.24 
Cauliflower es. : ] ee 0.21 0.39 
Colette ae Spee we OE Onl 
Ghermiogt 10s ss +; oe COL 1625 Trace of oxalic, 0.07% 
succinic, 0.13% lactic. 
Cherries 0 <n ans sa None 0.56-1.99 
Cherries, Montmorency, canned . None 1.45 
Clams, hardshell, meat . . . None 
Liquor: 9". <<. |. e'Mowa 
SOC0G 2 in ov” ee oe Se a BS 
Corn. sweet Re ya 7 eee NODS None 
Crabs, softshell . . . . . None 
Cranberries. . . . . . . 1.82 0.46 0.07% benzoic. 
Cranberries cee he eee eee 1 0 0.26 Benzoic, 0.065%; quinie, 
1% (Isham, 1935). 
Cucumbers. . . . . . . 0.01 0.24 
Currants ee ee ee ee tere ss) 0.05 Traces of oxalic and suc- 
cinic. 
Currants,canned . . . . , 1.92 0.13 
Beeplant. 905 6.) a2 2. SS oe 0.17 
PES i hoes. Pee ee 0.34 Trace 
Gooseberry . . . . . . Present 0.50-2.08 
Grapes Me gr tees Woke were ee. a 0.65 0.43% tartaric. 
Juice, Concord Piet Pact ra ee 0:31 1.07% tartaric. 
Grapefruit . . .....4J1 46 
Grapefruit . . ....,. . Yq :30 0.08 
Kale Me Wet eee es, oe ae 0.05 
Lemont 4 “a OL ee , do R4 Trace 
Juice Ate? ea i aie Ae Ee ISS 0.29 


* Taken from Bigelow, W. D., and Dunbar, P. B.: Jour. Ind. Eng. Chem., 9 
62, 1917. Nelson, E. K.: Am. Med., 23, N.S., 812, 1928. Hartmann, B. G.. and 
Hillig F.: Jour. Assn. Off. Agric. Chem., 17, 522, 1934. The total acidity of fruits 
varies with the degree of ripeness and the difference in variety. 
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TaBLe 36.—Organic Acid Constituents of Foods.—Continued. 


Food items. 
Lettuce, head 
Loganberries 
Canned 
Malt saee 
Milk, whole 
Evaporated 
Milk, powdered, whole 
Skimmed. . 
Mushrooms . 
Okra 
Onions 
Oranges... 
Oranges, Florida 
Oysters, meat 
Liquor 
Parsnips 
Peaches . 
Canned 
Pears 
Pears, Bartlett, canned 
Peas, fresh : 
Persimmons, Japanese 
Pineapple 
Pineapple 
Plum : 
Plum, California 
Damson 
Pomegranate 
Potatoes, Idaho 
Potatoes, sweet (Cuban) 
Prunes, Italian style 
Pumpkin 
Quince 
Quince 
Raspberries, black . 
Black, canned 
edo. be 
Red, canned 
Rhubarb 
Scallops . 
Shrimps 
Spinach . 
Squash 
Strawberries. 
Strawberries 
Tamarind 


Tomatoes 

Tomatoes 

Turnips, white . 
Watermelon 

Wheat, bran 
Wheat-germ 

Wheat flour ( patent) 
Whole wheat flour 
Youngberries, canned . 
Yeast, dried brewer’s 


Citric acid, 


per cent. 


0.02 
2.02 
1.82 
0.13 
0.16 
0.36 
1.30 
1.82 
None 
0.02 
0.02 
0.98 
0.92 
0.03 
None 


Malic acid, 
per cent. 


0.17 
0.08 
0.33 


coos ofsss 
NNON gre wo 
SONS SRONS 


0.24 


Other acids. 


Trace of tartaric. 


Trace of tartaric. 


0.12% oxalic. 


Traces of oxalic and suc- 
cinic, 7.76% tartaric. 


(Sherman, 1936.) 
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Tap_e 37.—The Metabolic Reaction of Foods. 


Degrees of Degrees of Source of 

Food items. acidity. alkalinity. data. 

i 13.6 1 

Ae? tat ete en 24 
All-Bran, Kellogg «9. - 3 os oo 4 HOS so : 
Almonds ; 18 3 5 
12.0 13 

12.4 10 

Anchovies, salted ® = 4 3. © 4) .0.) pe os rae : 

Apple dumpling : fe 
Sauce . : —s Z 
Apples : 

ae 0.8-1.4 1 
2.3-3.0 5 

Baked 2.4 5 
Stewed bs LE 5 
Apricots, fresh, raw 6.8 8 
8.4 5 

4.8 1 

Cooked 8.5 13 
Canned eS, Oo ee ee eee re 6.9 5 
Dried #32, 4 Dewi ae Ss beet eee xe 41.9 5 
31.3 13 

Cooked ee eee oe) rhe y. e 17.4 5 
Arrowroot starch + ee ae, apt 0.4 : 5 
Artichokes, French or globe . . . . . . 4.3 ae 1 
BOUGdiw es) 586 cn oe LR, See ee ak 7.6 5 
Jerusalem at os Se eS, a eg ec ake 10.3 1 
Boiled sane =. G08. Aes ee ee ae Pe 8.2 5 
ASparagusxse gr ay \,' ha ae yee 120 a 1 
0.8 10 

Boiled ae eS ee ee eed ee oe 1.0 Py 5 
AVOCHIOS wpa os. icf lac ls ciate hole eee a 10.7 10 
Baconsraw tes Gaee rs «0. kL eee ee eee 5.0 13 
4.8-10.7 5 

Gooked' 20.5, xe Aa co ee. ae ae LO 20) 13 
Priedio 8 tee oe eae ee een 2 0-405 x 5 
Smoked 3.8". Ql « ote - alee Se eee 8.6 or 12 
Bamboo shoots . a oe Vex 4 14 
Bananas 5.6 10 
7.9 5 

4.4 1 

Barley, pearled . 10.4 13 
iy oe 5 

13.8 1 

Boiled 6.0 5 
Bass, steamed 15.0 : 5 
Beans, baked Ms 2.8 5 
Broad, boiled a se ee lee ey | Raf 5 
Butter, boilad- 4). ©. ege ee ee ee ee 6.0 5 
Raw tatty oat Tis oem TPE Sng ae 35.5 5 
Harioot, boiled... <2. oS... J) suse i 5.0 5 
Raw ye Oe Sh A Pl 25.5 5 
Lista tive | Ae ts I 14.0 9 
Diled oi, 4. a te a eee 41.6 10 
Kidney, canned . 3.0 13 
Navy, canned 6.4 13 
Dried 18.0 9 

Sna 23.9 6 

eo p, Taw 5.4 13 
String rr : 
White -° > -. aimee ye se: ; 


Food items. 
Beef, blood . 
Boiled 
Clear lean 
Corned 
Dried . 
Creamed 
Heart . 
Juice 
Lean 


Pivert..4... +. 
Loin, med. fat 


Fat . 
Roast . 
Medium fat 
Misc. fat-free cuts 
Porterhouse 
Ribs, med. fat 
Cooked 
Roast, fat 
Round, lean . 
Steak 
Steak, raw 
Fried 
Grilled . 
Stewed . 
Topside, ‘boiled 
Roast . ae, The 
Beef stew with pastry crust 
With vegetables 
Beer . oe ee 
Beets 


Boiled . ee 
Biscuit, baking powder 
Blackberries 


Stewed 
Blane mange 
Blueberry juice 
Bologna . 
Bovril ho eee 
Brains, calf, boiled 
Sheep, boiled 
Brazil nuts . 


Bread, graham . 
Pumpernickel 
Rye 

Fine 
Whole 
White 


Fine 
(Milk) 
(Water) 


Whole wheat 


Broccoli. . . 
Tops, boiled .. 

Brussels sprouts 
Boiled 
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Source of 
data. 
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Taste 37.—The Metabolic Reaction of Foods.— Continued. 


Degrees of Degrees ot Source of 
Food items. acidity. alkalinity. data. 
Buckwheat, refined ae ae eh oe 1 i.e 1 
Groats ee ee ee eM a 1 
Butter 0.4 5 
4.3 - 1 
Buttermilk . 2.2 13 
1.3 1 
6.0 9 
Cabbage 43 10 
8.2 1 
Spring, boiled 1.4 5 
Winter, boiled 4.9 5 
Cabbage, red 2.2 1 
5.6 5 
Cabbage, Savoy 2.7 1 
Boiled 2.8 5 
Cakes: 
Chocolate 3-6 13 
2.9 5 
Cocoanut . OR, Rap nee Oe See if ak 5 5 
@urranty “Adee. 4) ae ee Bs 0.6 5 
Gingerbread 3) 4.9) a ee, ea ae Sak 5 
Plain Fon ee ee) eee ee ee 4.3 3 13 
Sponge eta ee ee eet a7) oe 5 
Cantaloupe . ee eT ee hee Wee, ee RS as 7.5 5,9 
Carp; cooked: <5 20) 5. i ae eee Os 1 
Carrageen moss, dried Stee Lae oe ware LO ig 5 
Carrots . 10.8 10 
9.5 1 
Old, raw 9.0 5 
Boiled 4.4 5 
Young, boiled 5.9 5 
Cauliflower . 5.3 10 
3.0 di 
1.4 3 
Boiled mn male 7 ee ee = Lod 5 
Geviar, an Sin eee Pct ee es oa eee 11.6 ae 1 
Celeriac, boiled F 8.8 5 
Celery, raw . 8.4 5 
7.8 10 
Blanched’? 9a-r a ek, a ee ee oe = ity at 1 
Leaves and stalks 2b 1 
Celery, boiled eae ee a ee ae ae 5.0 5 
CHRP et Sree: EO.) ener xe 15.8 9 
24.6 14 
Cheese, cheddar 5.5 13 
5.4 5 
Cottage (Skim milk) jhe CRS Ba oe ee 4.5 1 
Cream (English) 3.4 5 
Gorgonzola ey ee 0.3 5 
Csrayers’) os. - Ley ee eee ee Re gilegey x 1 
Fame.” a, ay. Se Oe es cet) ys a OS ti : 
Parmesan C1 Ls Me, Seer eh te ty ee 2.1 Sg 1 
Stilton . 7.8 a 5 
Cherries, black , 2.6 1 
Glacé . 1.7 
: 5 
Sour 2] 1 
Stewed . ae o 
Sweet . 27 1 
ree 5 


* Refer to page 259. 


Food items, 
Cherry juice 
Chestnuts 


Chicken, boiled 
Broiler 
Fat 
Fowl, raw 
Stewed . 
Roast . 
Salad . 


Chicory (coffee substitute) 


Chicory, white . 
Chives, leaves 
Chocolate 


Dink. ¢; Aes 
Chocolate blanc mange 


Chutney, apple 
Tomato ; 
Cider, apple Pera eo 

Grape (unfermented) 
Citron eon te, 
Citron, fresh unripe 
Citron, preserved 
Cocoa, beverage 

Powder 
Cocoanut 


Shredded 


Dried . i 
Cocoanut milk . 
Cod, fresh 

Steamed 

Fried . 

Grilled 

Roe, fried 

Baked in vinegar . 
Codfish, salt, raw 
Cooked 
Coffee, roasted . 


Beverage . 
Cookies: 

Chocolate drop 

Hermit 

Sugar, plain 
Corn, green 

Sweet... 

Dried . . 


Corn cake (Johnny cake) ; 


Corn Flakes . 


Cornmeal 
Yellow, raw 
Cooked 

Cornstarch . 
Blane mange . 

Cornsalad 

Crab, boiled 
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TABLE 37.—The Metabolic Reaction of Foods.—Continued. 


Degrees of Degrees of Source of 
Food items. acidity. alkalinity. ta. 
Crackers 7.8 10 
Cream 5.3 5 
Graham 8.5 13 
Saltines 8.2 13 
Soda $.2 a 13 
Cranberries* : : 7 : 
Cream 19 5 
0.6 13 
aS St Oe ee 0.4 13 
Cream of Wheat eee ore Wey ee CAE. Bs 12 
Cucumbers; freshwes. ad he “asp oS ae, te se 31.5 1 
3.2 5 
7.9 9 
Currant juice, red . 4.9 14 
Currants, red 1.1 1 
6.3 14 
5.9 5 
Stewed . 4.3 5 
Black . 3.2 1 
8.8 5 
Stewed . 6.1 5 
White . 4.4 1 
(epee 5 
Fresh . 0.7 13 
Dried . 5.8 13 
21,8 5 
Custard, baked ye. WER Ge aL cot Ae ge te 0.5 5 
Boiled ee ves EN ek Pt mh as neh, ame ae 0.5 a4 5 
Custard apple.) -) = iste ce eee oh 9.7 14 
11:9 5 
Damsons-e.. Sas ple conse Ste eee an 8.2 5 
Dandelion greens . ....... . AS 17.5 1 
Dasheen Sod ne A ld Eo Cm Se a “A 15.0 14 
Datesiohc.e sl ass We eer eee ee 11.0 9 
12.4 5 
5.5 i 
Dogfish, fried 20.5 5 
Doughnuts . 7.3 13 
Leia 5 
Dressing, meat or poultry a 13 
Dripping, beef . ; abel 5 
Duck, roast . 24.4 ae 5 
Dumpling 7 1.4 5 
Eel 7.0 1 
9.9 10 
Stewed a a or we ee SPL 8.5 5 
Ege; whole. =." Mae Oe es ee eee ed 10 
24.5 1 
; 16.2 5 
Boiled a ee ere eee ee ye OT 5 
RYI6d ol oe Bey hy Les ee CT hes 5 
Poached >is) 2 .. 6 Waa, © 2 ee LO 5 
Scrambled” 2, “2.7: Bas 7 es eo 8 5 
Hee whiten ji— fs. 5). 4g eee ee 4.8 13 
5.0 5 
5.2 10 
F 8.3 1 
Yolk Pa < g. Wlets eels Oe 13 
33.2 5 
26.7 10 
51.8 1 


* Ash alkaline in vitro, partly acid in vivo. 


Food items. 


Eggnog 
Eggplant 
Endive 


French 
Farina, raw . 
Cooked 

Figs, dried 


Stewed . 
Filberts . 
Fish paste 
Flounder, steanied . 
Fried . 


Flour: 
Buckwheat 
Corn 
Graham 
Rye 
White 


Wheat 
Coarse . 
Entire 
Whole . 


Force : » 
Frankfurters 
Frogs’ legs 


Fruit salad, canned 
Fudge, chocolate 
Gelatin dessert, lemon 
Ginger, ground . 
Gingerbread 


Goose 
Young 
Roast . 

Gooseberries 


Green, raw 
Stewed . 

Ripe 
Gooseberry juice 
Grapes 

Black . 

White . 
Grape juice . 
Grapefruit 
Grapenuts 
Gravy, meat stock . 
Greengages . 
Grouse, roast 
Guava 
Guinea-fowl, ronet. . é 


Haddock 


Steamed 
Fried 


Haddock, smoked, steamed Ew hs SR ee ay 
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Source of 
data. 


1 
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1 
5 
1 


13 
13 
13 
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TABLE 37.—The Metabolic Reaction of Foods.—Continued. 


Degrees of Degrees of Source of 
Food items. acidity. alkalinity. data. 
Hake; steamed . 4) ans) Se ekoes a 5 
Fried . ee tee Ras is 
Halibut . 


_ 
> 
oo 
oO 


Steamed 

Ham, boiled 
Fresh, lean... 
Smoked, med. fat 
Smoked 


lied 


York, raw 
Boiled 
Hare, roast . 
Stewed 
Hash 
Hazelnuts 


rary 
ao 
wot 
_— 


Ov OF Or Or Ot et et Or OT Co OF OF Or Or LO 


Heart, sheep, roast 
Herring, fresh 
Salt . 
Smoked 
Fried . iS & 
Baked in vinegar 
Roe, fried 
Honey, comb 
Strained 
Honey, dark: 
Average 
Buckwheat 
Catsclaw 
Goldenrod 
Mixed flowers . 
Tulip-popular . 


Honey, light: 


_ 


Onn Ree to 


MADE ONNIWNYNDS Ww OMo 
HNWDODORNRAOHAHOCNACNWAMAOCANH 


oO: 
for) 


NRE H OW 
NOHO Pe 
PrP PPP 


Average 0 4 
Mesquite 3.2 4 
Orange . 0.5 4 
Sage . 0.6 4 
Sweet clover 0.4 4 
Tupelo 0.8 4 
White clover On7, 4 
Horseradish 5.8 5 
227 1 

Hors meat, °c. i 3) 35). 4 eres 4 6.9 1 
Huckleberries 1.4 ae 1 
Hung-Toi (N. Y. C.) 14.3 14 
Ice-cream, vanilla . 0.5 13 
. . . 5 , 3 5 

Jam, fruit with edible seeds 3.8 5 
Stone fruit* 2.8 5 
Jelly roll 0.5 5 
Kale 4.0 12 
17.0 14 

Kidney, sheep, raw oe aca TO gee Se ee Cras oak ; 
NOs sy a Pete. Cea - 31.0 5 

GES RN jf es! Co 4. oe at oy ie 5 
Stewed.) i). 4 eee ov ee ORE se 5 
WORE SPP oe oes ee See 8.4 13 
Kohlrabi 6.0 1 


* Plums are acidifying. 
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Wud tears ae 

| EN Se eg 0 ee a 9.3 sy 13 
Roast yo ta 2. eeee U8By f ; 13 
PE ee eee te) oe Fo ma, og, Oe 1.6 pre 5 
4.4 ne 1 
Leeks, bulbs is 1 
Boiled 5.5 5 
Leaves 11.3 1 
Lemonade 0.4 5 
Lemons . 5.5 10 
9.9 1 
Incl. skin . 8.5 ir 
Lemon juice 4.1 9 
3.8 5 
PerehstaCHOcte a scte wns, © gc We eek) chet, we Se Bie Pe 13 
250; 5 
17.8 at 1 
Boiled ne 0.4 5 
Lettuce . te 7 4 10 
14.1 1 
6.5 3 
6.8 14 
3.8 5 

Lima, see Beans. 
Liver, beef, raw ; oe % TORT 13 
CAIVOR STAW st es de, 9.4 13 
14.7 1 
Haw -. «os 23.6 5 
Calves’, fried 49.5 5 
Ox, fried . 46.9 5 
Lobster, boiled 38.4 3 5 
Loganberries a (few 5 
Canned A 2.5 5 
Lotus, fresh 9.0 14 
Macaroni, raw . 9.6 x 13 
5.1 1 
3.8 5 
Cooked alles 13 
te . 5 
Macaroni and cheese . ..-.- + + « « oe v7 tea | 13 
Oxl 5 
Oe ee ee a eee ee ET we 13 
Fried ok, a a) aa ee ee ea by 5 
Mangos . ee ee) eae tac. he ar 5.0 14 
Margarine 3 So 5 
YS} ripe 1 
Marmalade, orange . .-.- + + + «© « « ate 10.0 13 
2.8 5 
Marmite (vegex) . - + + © © *© « « ae ily | 5 
Maté, dry leaves . - + + © © © © * ue 25.5 1 
Mayonnaise 0 Me ee eee 1.4 Jy 13 
Meat extracts... «+ «© 6+ «© «+ » -» 19.9-50.7 ae I 
ee ee ee a i a 9.6 ie: 5 

Milk: 

Skim EP Me a iiere re, Yor Se, 18", Vie ae 1.8 13 
2.9 5 
Condensed ee od eo eee F 10.9 5 
2, Lat Cer eee ee ee 1.3 13 
Whole i Pats se ie ke us) <8) << toe 13 
2.4 10 
ee f 5 
4.2 12 
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TapLe 37.—The Metabolic Reaction of Foods.—Continued. 
Degrees of Degrees of Source of 
Food items. acidity. alkalinity. data. 
Milk, Whole: 
Condensed 4.5 13 
8.4 5 
Evaporated ‘ere eee ae Saeee es an 4.6 13 
PDrisd = \ P8226 ae 2 ee ee ote S16 5 
Mincemeat . 5 OR iy en is mae ae 12.2 5 
Molasses 59.4 13 
See Treacle. 
Muffins (1 egg) ip 4c OA oe eee 4.5 a 13 
Mushrooms A ee ne Bie 4.0 9 
1.8 1 
4.0 5 
Dried sae..) el eee ee ee 1.6 =H 5 
Muskmelon Syl te 5 eae ctw en a ios 7.6 10 
Mussels, boiled hear ae ee a ee te 5 
Mustard Saws! Lbsteette i. the ee a USS 5 
Mustard: and) Cressi.) a) bs) eno fe eee 2:3 5 
Mutton, chops,raw: = 92) 1). a) es 4.5-12.1 5 
Hrigd® (ae oF Bee Fa Pc a ae ee ae 6.2-16.6 5 
Grilled ee vee 8s ee ae 8.0-17.0 5 
eg See On. er oo Pee oC ee 9.6 2 
Boiled, Wt ce ee a ee Oe CD 5 
Reast oa, F2s nk  e e eeT PaONG 5 
Med: faten! ta = 2 te 4 4 ee Sees 1 
Scrag and neck, stewed Ra Abe 1,7 2 - ee titer ee Uk Ae 5 
Nectarmess 4) 84.8 sa ec. Oe +e eee eo 6.2 5 
INOOd ea cane: oi eee, or ee eee bal 1 
Oatmeal eraweres ma ne le eee SO 10 
gE 5 
Cookedig gy) lak eee eee 2.0 13 
Pormdge pags mio) Oo el te eee Le, 5 
Oatmeal cookies... . . =... ~~. 0.6 5 
Oats, hulled Solio OS Pe, Mean Binge | ny OAD) Bi, 12 
Okra PR AA 8h LE all a 7 4.5 1 
Olive oil ey tae ee ee ee oe <> Od 5 
Olives, green, 277) ua Ss Cee ee Si 41.1 13 
45.0 9 
Bottled mjbrine.. 29). 2) eee 3.8 — : 
Omelette Sid’ we 8) rae OSes tee ees Le 5 
Chseeg! Fi 22 ead 2 are es ena e Eda - 5 
Onions . ae 1-5 13 
Boiled yo ; 
Fried . Te ee ee 1.6 5 
RaG ri) ae, See ee oa eae 1 
Spring, raw 8.4 5 
Oranges . 5.6 10 
6.1 5 
aS 9.6 1 
Orange juice 4.5 9 
Ovaltine . Sed weer ere 2. OFWs be ne : 
Ox-tongue’.. (bc uw f a 10.6 : 
Oxo cubes ee oe ; “hy 1 
ee. i ee = es ee 63.5 5 
Opa Ee ee de a ee ie 9 
Solidsand liquor . ., . ., , ar : 
Pancakes at eae = MOS : 
Series *, atlas. VA eee ee 1.8 4s 5 
<e 11.9 9 
6.6 1 
a 7.6 5 
Boiled 67 5 


Food items. 


Partridge, roast 
Passion fruit 
Pastry . . . 
Flaky, baked 
Short, baked 
Peaches . F 


Canned 
Dried 
Stewed 
Peanuts . 


Peanut butter 
Pears 


Eating 
Cooking 
Stewed . 
Canned 
Peas, fresh 


Boiled 
Canned 


Dried . 


Boiled 
Split, dried 
Boiled 

Yellow 


Pepper (condiment) 


Perch . 
Pheasant, roast 
Pies: 

Apple 


Cream 

Custard 

Gooseberry 

Mince 

Rhubarb . 
Pigeon, boiled 

Roast . 
Pig’s blood 
Pike . 


Sea, fresh 
Pineapple, fresh 


Canned 
Plaice, fried 
Steamed 
Plums* ... 
Pollack, fried 
Steamed 


Pomegranate juice . 


Poppy seeds 
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* Ash alkaline in vitro, partly acid in vivo. 
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Source of 
data. 
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TaBLE 37.—The Metabolic Reaction of Foods.—Continued. 


Food items. 


Pork, chops, lean 
Grilled 
Lean 
Leg, roast 
Loin, roast . . 


Loin, salt, smoked 


Med. fat . 


Salt 
Sausage 
Raw 
Fried 
Porter 
Post Toasties 
Potatoes, sweet, raw 
Baked ; 
Boiled 
White . 


(Old) 
Baked 


Boiled, new 
Old 
Chips 


Creamed 
Fried 
Mashed 


Roast 
Salad 
Potato starch 
Prickly pear 

Prunes* . 
Stewed 
Puddings: 
Rice 
Sago 
Semolina . 
Tapioca 
Puffed Rice . 
Puffed Wheat 
Pumpkin 


Quaker Oats . 
Quince juice 
Quinces . 
Rabbit 


Stewed. 
Radishes, red 
White . 

Raisins 
Raspberries , 


Stewed 


Degrees of 
acidity. 


* Ash alkaline in vitro, partly acid in vivo, 


Doan cooked we ae Ae ie 


© 


Degrees of 
alkalinity. 


_ 


bo 
NOOCOn AA Th 


PATON WWHNIWOD HONNROWNBROWNOOON 


Noe he 


Orn: 
OI wWMHo 


09> 


ew) 
ROT WW WI) W- 
Ree WON NK OO 


_ 


Source of 
data. 


13 
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Food items. 


Raspberry juice 


Rhubarb, fresh . 


Stewed 
Rice, white . 


Boiled 


Rice pudding 
With raisins . 

Rice starch . 

Romaine 

Rusk 

Rutabagas 

Rye . 

Ryvita 

Sago 


Salad dressing, b boiled 


Salmon, fresh 


Steamed 
Canned . 


Salsify, boiled 
Sapodilla, Cuban 
Sardines . 

Canned 
Sauerkraut . 
Sausage, beef, fried 

Black . 

Breakfast 

Pork, raw 


Fried . 
Scallops, steamed 
Scones (with egg) 

(Without egg) 
Sea-kale, boiled 
Semolina 
Shellfish . 
Shepherd’s pie . 
Shortbread - 
Shredded Wheat 


Shrimps, cooked 
Smelts 
Fried . 
Sole 
Fried . 
Sorghum 
Soups: 
Cream of pea 
Tomato. 
Potato . 
Vegetable 
Soursop, Cuban 


Soy bean, said to ra highly alkaline. 


Soy sprouts . 
Spaghetti 
Cooked 
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Tante 37.—The Metabolic Reaction of Foods.—(Continued.) 


Degrees of Degrees of Source of 
Food items. acidity. alkalinity. data. 
Spinach . 270 8 
13.1 12 
Wat 1 
11.9-21.8 3 
Boiled St, Ae ser Ace bee coe es as 39.6 5 
Sprats, fried OO ee, ee a eee 8.5 ey 5 
Smoked, grilled . . . . . . . . + 16.9 a 5 
Spring greens, boiled . . . . =... - ay 4.3 5 
Squash, Hubbard : 2.8 13 
Steak, see Beef. 
Steak and kidney pie. . ..... . 4214.0 a 5 
Strawberries eset se te rh 3.5 5 
1,8 1 
Sturgeon, steamed Sees A ne ee 5 
Set se ee. nar eee mE ne een Sa 0.6 a 5 
Sugar, beet . See et ue, ea: La 9.4 1 
Demerara eee ae 3.3 5 
Raw brown (Barbados) 60.0 12 
Refined white ry S ae 5 
Swamp cabbage, see Hung-toi. 
Swedes, raw : 4.9 5 
Boiled Te ie oO ha See ere i ee oy on 26 5 
Sweetbreads, stewed . . =. « «. ~» « 2 wz ers 5 
Syrup, English golden [4.2 5 
Tangerines F 1 Hi Eats 1 
5.3 5 
Tamigoaik ) ioe arene le es cee ae Lez, of 5 
Apple . 2.2 13 
Cream 0.5 13 
Taro. mat 15.0 14 
Tea, dry leaves 53.5 1 
Indian 46.5 5 
Infusion Jf — 5 
Toast, white. 1.8 5 
Whole wheat 7.0 nh 5 
Toffee, home-made 5.2 5 
Tomato . 5.6 5 
5.6 9 
13.7 12 
Fried . ee ae eat a ee 4b 6.8 5 
Tongue, ox. Te cet Neuer ee OTs 1 
Pickled aaa ete Oe ee ee: 5 
Sheep, stewed «2°90. 4s. go ee IST “A 5 
ireacle;. blaget yak oe es oak ee Be 49.4 5 
ALIGNS) SLGWEGi ea ce ee ee 8.1 5 
LEOUG Gy cols. ca ees tL ee ee eee ee 8.9 13 
Steamed 2. Gi Sa ee ee Ib 2 5 
Trout; sea; steanied) 29, heey os eee eal 5 
Salmon: etc Se eee eee 8.8 2 
OL TUmies, Whiter. (ys OE” at) re ee ee 5.9 1 
Black 7 oe, Beet eee TOTS 1 
Lurbov, steamed. =.“ .... . op so ee enier4 5 
Turkey, dark meat, raw . . . . AL pis: 13 
Cooked ep <1: alien) eo ee eee LOSS 13 
Light meat,raw. . . .. .. ,. . 19.7 13 
ooked 8 2.90.2 ase enn Ye | 13 
Turkey, roast. 2 ee 5 
Turnips . ; 10 
1 1 
Boiled 


Turnip tops, boiled 
Turnip-rooted cabbage 


enNnaaonm-: 
Nawonaonwn 
= Or Or Or 


Food items. 


Veal . 


Chops, med. fat . 

Cutlet, fried . 

Fillet, raw 

Roast 

Loin 

Med. fat . 

Roast , 
Vegetable marrow . 
Vegexr 
Venison, roast 
Vinegar . 
Waffles ... 
Waldorf salad 
Watercress 


Walnuts, English 


Watermelon 


Waternuts 
Welsh rarebit 
Wheat, entire 


Wheat groats 
Starch : 
Whelks, cooked 
Whey. F 
Whitefish i 
White sauce, med. . 
Whiting, fried 
Steamed 


Wines, white: 


Moselle and Saar 


Rhinewine . 
Nahe Valley 
Franconian 
Bordeaux 
Central Italy 
Spanish 
Caucasian 
California 
Red: 
Rhenish Hesse 
Rhine Valley 
Ahr Valley . 
Bordeaux 
Bohemian 
Central Italy 
Spanish . 
Caucasian 
Algerian 
California 
Wines, sweet: 
Tokay 
Sherry 


Malaga . 
Wines, sparkling: 
Sparkling Tokay 


French Champagne 
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Source of 
data. 
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TasLe 37.—The Metabolic Reaction of Foods. —(Concluded.) 


Degrees of Degrees of Source of 
Food items. acidity. alkalinity. data. 

Wines, fruit: 

Pear a Ys 3.64 1 

Gooseberry, sweet = OR 3.42 1 

Whortleberry, extra old . - 1.56 1 
Yorkshire pudding eM ee hE 2.8 nec 5 
Zwiebacks © .). a ve A Sas bee Me a 1 


Source oF DaTa FOR TABLE 37. 


. Bere, R.: Die Nahrungs- und Genussmittel, Dresden, E. Pahl, 1929. 
. Bogert, L. J., and Porter, M. T.: Dietetics Simplified, New York, The Mac- 


millan Company, 1937. 


. Davipson, J., and LeCuerc, J. A.: A New Method for the Determination of 


the Acid-base Balance in Food Materials, Jour. Biol. Chem., 108, 337, 1935. 


. Lorurop, R. E.: The Potential Alkalinity of Honey: Its Acid-base Value as a 


Food, Jour. Nutr., 11, 511, 1936. 


. McCance, R. A., and Wippowson, E. M.: The Chemical Composition of Foods, 


Medical Research Council, Special Report Series, No. 235, London, 1940. 


. Sansum, W. D., Buatuerwick, N. R., and Smiru, F. H.: The Use of Basic 


Diets in the Treatment of Nephritis, Jour. Am. Med. Assn., 81, 883, 1923. 


. ScHALL, H., and Hetsuer, A.: Nahrungsmitteltabelle zur Aufstellung und 


Berechnung von Diitverordnungen, 2d ed., Wurzburg, C. Kabitzsch, 1910. 


. SHERMAN, H. C.: Food Products, New York, The Macmillan Company, 1928. 


Chemistry of Food and Nutrition, New York, The Macmillan Com- 
pany, 1935. 


. SHERMAN, H. C., and Gerritmr, A. O.: The Balance of Acid-forming and Base- 


forming Elements in Food and Its Relation to Ammonia Production, Jour. 
Biol. Chem., 11, 323, 1912. 


. STERN, F.: Applied Dietetics, Baltimore, The Williams & Wilkins Company, 


1936. 


. Uttmann, E. V.: Diet in Sinus Infections and Colds, New York, The Macmillan 


Company, 1934. Data attributed to R. Berg, Grundlagen einer richtigen 
Ernihrung, Dresden, 1930. 


- Watter, D.: Nutritive Value of Foods, Ann Arbor, George Wahr, 1932. Data 


attributed to H. C. Sherman, Food Products, 1916 and 1928. 


. Winton, A. L., and Winton, K. B.: The Structure and Composition of Foods, 


New York, John Wiley & Sons, vol. 2, 1935. Chiefly items from Chung and 
Ripperton, Hawaii Agr. Exp. Sta. Bull. 60, 1929. 


. Fevers, C. R., and Smira, E. G.: Chemical Composition and Fermentation 


Studies on Citron, Jour. Agric. Res., 53, 859, 1936. 


CHAPTER 8. 


THE MINERAL FAMILY. 


ALTHOUGH classed as minor nutritive elements, the minerals have 
many vital functions to perform. Strictly speaking, they should 
not be discussed by themselves but as part of the larger metabolic 
picture. Their segregation here is a matter of convenience. 

As pointed out by Underwood (1940), thirteen mineral elements 
are known to be essential to animal life, wz., Ca, P, Mg, Na, K, 
Cl, S, Fe, Cu, Mn, Zn, I, and Co. The last five of these are usually 
referred to as “trace elements.”’ Because of its relatively large daily 
requirement, iron is no longer placed in this category. 

Calcium and magnesium as phosphate and carbonate are the 
chief inorganic constituents of bone and teeth with fluoride and 
silicon playing minor réles. One of the essential elements of organic 
compounds composing the soft tissues is potassium. Soluble and 
ionized salts act as physiological catalyzers; they govern the con- 
dition of the body colloids and the movement of fluid; they affect 
the elasticity of muscle and the irritability of nerve; they produce 
and control the reaction of secretions. Increase in sodium or de- 
crease in calcium in the surrounding fluid augments the irritability 
of the tissue. Sodium, potassium, and calcium concentrations are 
kept at fixed proportions for the maintenance of physico-chemical 
phenomena, such as the rhythmic beating of the heart. Ionic im- 
balance leads to altered permeability of membranes permitting 
escape of protein, or to retention of salt with consequent water-log- 
ging of the tissues. Not only the absolute concentrations of the 
inorganic elements, but also their ratios are of paramount importance 
to the proper function of the body. 

Calcium.—Calcium salts from different food sources are not 
equally well utilized. This may be due in part to retention in 
cellulose fiber, but it is primarily dependent upon the presence of 
oxalic acid. Much plant calcium exists as the insoluble oxalate. 
Where the calcium is bound to protein, as in milk, it is obviously 
more available for absorption. Milk calcium is usually regarded 
as wholly assimilable. Judging by biologic experiments, the cal- 
cium of kale is almost as available as that in milk; this is attributed 
to the low oxalate content of kale. Spinach, on the other hand, 
is rich in oxalates. Investigations by Kohman (1939) indicate that 
spinach not only supplies no available calcium but also renders 
unavailable a considerable portion of that present in other foods 
ingested with the spinach. To provide assimilable calcium in the 
diet it is necessary to recognize the deleterious effect of oxalic acid. 
Table 38, therefore, presents specially assembled data with reference 
to these factors. The following additional items from earlier work 


are worth noting: 
( 233 ) 
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Per cent. 
Cocoa . . . . 0.45-0.49 
Coffee, roasted . . 0.01-0.08 
Coffee, beverage .. 0.002 
Tea, black . . « O.87-1.48 
Tea, beverage cons 0.0044 


Per cent. 
Dried figs . . . . 0.10-0.12 
Ground p ee . . 0.32-0.46 
Poppy see : . 1.62 
Sorrel . . . 0.27-0.36 


The possibility of nuts being a source of oxalic acid is apparent 
from analyses of Majumdar and De (1938): almonds 0.41 per cent, 


cashew nuts 0.32 per cent. 


TABLE 38.—The Calcium and Oxalate Content of Various Foods. * 


Food items. 


Apples, early summer . 
Apricots 
Asparagus 
Avocados 
Bananas 
Beans, green pod 
Lima 
Wax >. 
Beets, unpeeled | 
Beet leaves . 
Beet stems 
Blackberries 
Blueberries . 
Broccoli, leaves and flowers 
Broccoli, stalks 
Cabbage 
Cabbage sprouts 
Cabbage, Chinese 
Cantaloupe . 
Carrots 
Cauliflower . 
Celery stalks, bleached 
Celery, soup leaves 
Celery, soup stems 
Chard, Swiss, leaves 
Chard, Swiss, stalks 
Chard, Swiss, leaves and stalks 
Chenopodium 
Cherries, red sour . 
Sweet, Bing 
Collards . ; 
Corn, sweet, white 
Yellow . 
Cress, land, wild : 
Cress, early, fine, curled 
Cucumbers . : 
Currants, red 
Dandelion greens 
Dewberries . 
Eggplant 
Endive 
Escarole = = 
Gooseberries, green 
Grapes, Concord ae ee: 
Grapes, Thompson’s seedless . 
Grapefruit 


Calcium, Oxalic acid, Total solids 
per cent. per cent. per cent. 
0.010 None 12.58 
0.024 0.014 13.62 
0.0201 0.0052 6.05 
0.0095 None 14.60 
0.0071 0.0064 23.81 
0.0440 0.0310 9.58 
0.044 0.0043 24.25 
0.054 0.041 7.80 
0.018 0.138 8.23 
0.120 0.916 6.60 
0.040 0.338 6.66 
0.038 0.018 12.25 
0.026 0.015 20.81 
0.21 0.0054 10.50 
0.092 0.0035 7.87 
0.189 0.0077 8.80 
0.150 0.0059 8.52 
0.210 0.0073 6.45 
0.0090 None 8.46 
0.044 0.033 11.02 
0.034 None 8.90 
0.054 0.034 4.58 
0.55 0.050 14.66 
0.18 0.062 10.20 
0.11 0.66 9.47 
0.045 0.29 7.10 
0.129 0.645 8.28 
0.099 bb Ie 8.20 
0.010 0.0011 12.18 
0 0019 None 24.50 
0.361 0.0091 13.75 
0.0076 0.0014 25.00 
0.0033 0.0052 33.51 
0.24 None 15.00 
0.182 0.0106 8.80 
0.014 None 3.72 
0.030 0.019 15.52 
O17I 0.0246 11.38 
0.027 0.014 13.70 
0.010 0.0069 6.18 
0.105 0.0273 7.58 
0.087 0.0116 6.10 
0.023 0.088 13.05 
0.024 0.025 15.30 
0.013 None 23.90 
0.015 None 11.50 


* Kohman, E. F.: Jour. Nutr., 18, 233, 1939. 


” 


CALCIUM AND OXALATE CONTENT OF VARIOUS FOODS 235 


Food items. eantpes —— ‘ yin = 
Kale . ef ee 
Kale, minus leaf ribs ao Gh ape 
Lambsquarters 0.099 1.11 8.20 
Lemon juice 0.011 None 9.20 
Peel OPt7 0.083 18.90 
Lettuce . 0.073 0.0071 6.46 
Lime juice 0.015 None 10.39 
Peel : 0.26 0.11 31.00 
Mangoes. . 0.015 None 15.35 
Melons, Casaba 0.0054 None 11,22 
Honeydew 0.0090 None 6.08 
Mustard greens 0.235 0.0077 8.40 
Nectarines 0.0084 None 14.45 
Okra 0.077 0.048 13.20 
Onions, green 0.057 0.023 13.65 
Oranges . 0.038 0.024 15.15 
Orange peel 0.15 0.078 22.90 
Parsley 0.29 0.19 13.70 
Parsnips ee ke 0.049 0.010 22.70 
Peaches, Alberta 0.012 0.0050 15.68 
Hiley . ; 0.0089 None 14.10 
Pears, Bartlett . 0.014 0.0030 17.60 
to ae) ee ee 0.019 None 19.50 
Peppers, sweet, green . 0.0135 0.016 7.34 
Pineapple, Hawaiian, canned 0.019 0.0063 17.44 
Plums, damson . 0.015 0.010 11.70 
Greengage 0.0080 None 13.20 
Poke oe ee 0.052 0.476 7.74 
Potatoes, Irish . 0.0094 0.0057 20.38 
Sweet . - 0.034 0.056 33.60 
Prunes, Italian . 0.12 0.0058 15.76 
Purslane, leaves 0.13 0.910 9.45 
Stalks 0.067 0.518 8.44 
Radishes 0.028 None 3.75 
Rape ee (pall 0.0015 10.82 
Raspberries, black . 0.058 0.053 22.10 
Red . , 0.023 0.015 14.10 
Rhubarb 0.044 0.50 6.62 
Soniacls $s... es 0.122 0.892 10.35 
Spinach,canned .. . .- 0.058 0.364 7ai5 
Spinach, New Zealand, leaves 0.11 0.89 7.60 
Spinach, New Zealand, stalks 0.083 0.65 8.26 
Squash, green, summer 0.036 None §.51 
Strawberries 0.031 0.019 10.48 
Tomatoes 0.010 0.0075 5.76 
Turnips, peeled 0.037 None - 8.16 
Unpeeled . Peek a 5 4a 50,028 0.0018 6.58 
Turnip greens. we tt 0.245 0.0146 8.25 
Watermelon PO 2 or ees, OGY None 10.42 


Phosphorus.— Certain phosphorus compounds are less available 
than others. A variable amount (20 to 60 per cent) of ingested 
phytins (calcium-magnesium salts of inositolhexaphosphoric acid) 
are excreted unchanged. The fate of the remainder is obscure. 
On the average, 97.5 per cent of the phosphorus of animal origin is 
utilizable. Where cereals bulk large in the dietary, the total phos- 
phorus content is a wholly incorrect guide as to the available phos- 
phorus intake. According to the authorities responsible for the 
appended data, Table 39, phytin constitutes less than 5 per cent of 
the total phosphorus of an average middle-class English diet. 
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Tas_e 39.—Phytin Content* of Various Foods.t 











Total P, Phytin P, Phytin P as 
mg. per mg. per percentage of 
Food items. 100 grams. 100 grams. Total P. 
Cereals 
Barley, pearled .. —. 354 78 22.0 
Barley, whole (inel. husk) “ake 335 211 63.0 
Bread, brown SEX) GP Cee 198 82 41.5 
Hovis” is. a ocd eee a eee a | 90 42.5 
Swedish hard... . . . 360 90 25.0 
Uh boy a Cae ae gl: 127 35 27.6 
Whites. a a ee 59 3 §.1 
Wholemeal ate ee 237 87 36.5 
Corn, see Maize. 
Digestive biscuits . . . . . 184 40 30.0 
Flour, white oe. ae sees ly. 15 Be 
Flour, wholemeal ir. at, ee 355 166 46.8 
Grapenuts 5 9.) ee 255 86 33.7 
Maize, yellow ..... . 363 210 58.0 
Millet, whole er oe Se 350 191 55.5 
Oatmeal, Scotch. . . . .. . 380 160 42.0 
Oats, whole (incl. husk) ime ee 350 182 52.0 
Post Toasties arcs eee 4%, or 50 8 16.0 
Rice, polished . . . . . . 99 41 41.5 
Rice, unpolished ee ia 350 240 68.5 
Rolled oatss 25s eee 339 224 66.0 
Ruske4ea.. | ae eee ee 81 9 1120 
Ihiagict gee Me Ne By. 336 100 29.7 
Sago . Et) ae pret 38 19 50.0 
Shredded Wheat re to: 173 79 45.3 
Tapioca .. Te. ok: eee 42 0 0 
Vitawheat ae Cee 340 140 41.2 
Wheat, whole... . |. . 361 168 46.4 
Cocoa and Chocolate 
Cocoa oO ae. ee 675 162 24.0 
Chocolate,milkk . . ... . 215 38 17.6 
Chocolate, plain. . . . . , 139 82 58.5 
Fruit 
Apples 8.5 0 0 
Bananas 7 28731 0 0 
Blackberries. . . . . . . 265.9 4.2 16.2 
Rigs, dred* i525 es) soe 91.5 11.9 13.0 
Prunes* , : 83.0 0 0 
Legumes 
Beans, baked, canned . . . 184 
Beans, broad, boiled a ee 108 si 4 i s 
Beans, butter, raw*. . . |. 318 147 46.3 
Haricot, raw*® §{-.. . 2 405 309 154 50.0 
Lentils =. 4 4% 2 ee. 243 93 38.3 
Peas,blue . . . . . . | 303 150 49.5 
Peas, canned... .°-..° Py ¥. 168 29 17.0 
so froslea V2" ea, 105 11 10.8 
eas, split. REP 0 ee o 5 
Nuts (1936 values) - as cide 
Almonds (shelled) . | . . 442 
Barcelona nuts (shelled) iy te 299 — oie 
Brazil (shelled) . . |. . |. 592 510 i 
Chestnuts (shelled) . . | |. 74 9 af 
Cocoanut (shelled) . © | |, 94 75 a 
Filberts (hazelnuts). . . . . 929 170 - : 
Ponte ¢ «19 2). eee 365 22 te 
Walnuts . . 510 ace 60.2 


* Results expressed on fresh wei i : 
ight basis of edibl i o's ” 
reported on purchased weight basis. © portion only; “dried” foods 


t McCance, R. A., and Widdowson, E. M.: Biochem. J., 29, 2697, 1935 
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Total P, Phytin P, Phytin P as 
; mg. per mg. per percentage of 
; Food items. 100 grams. 100 grams. Total P. 
Vegetables 
td al Ia 20.0 3.3 15.8 
Cauliflower . ...:... Bud 0 0 
Celery ae ae a Slew 0 0 
Jerusalem artichokes -< cee 37.0 9.2 25.0 
Mushrooms . ........ 136.5 0 0 
Onions ee es, iC 30.0 0 0 
Potatoes, new, . boiled ae: Be le 35.7 8.2 23 .0 
Potatoes, old, boiled a eee ale 6.0 19.3 
prapaeieee es = SU 98 .0 0 0 
Swedes ........ 19.0 0 0 
Mies fee ek i. 21.5 0 0 


Iron.—The ingested iron is no criterion as to that assimilated. 
The nearer the iron comes to duplicating the type of organic link- 
age found in hemoglobin, the less available it is for human use. Nei- 
ther heme nor chlorophyll enter hemoglobin synthesis although the 
globin fraction is available for new hemoglobin formation. Iron is 
unique in that the body regulates its absorption rather than depend- 
ing upon excretion of excess. Gastric juice must first reduce iron 
compounds to the ferrous state prior to duodenal absorption. 


TaB_E 40.—Available or Ionizable Iron. + 


Total iron, Ionizable iron, 
Food items. mg. per cent. mg. per cent. 
Almonds 4.23 4.19 
Apples, eating 0.29 0.26 
Cooking 0.29 0.29 
Apricots, fresh . 0.37 0.35 
Dried’) . 4.09 4.01 
Artichokes, globe, boiled 0.49 0.49 
Avocados 0.53 0.53 
Bacon, raw . 1.00 0.29 
Bananas 0.41 0.41 
Beans, baked, Gantied |. 2.05 2.01 
Butter, boiled TGF 1.19 
Haricot, boiled 2.50 210 
Runner, boiled 0.59 0.44 
Beef, raw 3.70 0.37 
Roast, lean 5.00 0.95 
Beer. . 0.05 0.05 
Beets, boiled 0.70 0.66 
Blackberries 0.85 0.34 
Brazil nuts . 2.82 L275 
Bread, white 1.00 0.89 
Whole wheat 2.70 2.138 
Brussels sprouts, boiled 0.63 0.47 
Cabbage, boiled 0.47 0.38 
Raw, 72% available. 
Carrageen moss, dried 8.88 8.61 
Carrots, boiled . 0.37 0.36 
Raw .. 0.56 0.56 
Cauliflower, boiled - 0.48 0.48 
Celeriac, boiled 0.84 0.82 
Celery 0.61 0.61 
Cherries . 0.38 0.38 


+ These data are calculated from MecCance and Widdowson (1940) and do not 
necessarily agree with the values shown in Table 41 or elsewhere in this book, 
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Tape 40.—Available or Ionizable Iron. — Continued 


Total iron, Ionizable iron, 
Food items. mg. per cent. mg. per cent. 


Chestnuts, baked, seb available. 


Chicken, roast . 2.60 0.73 
Chicory . . 0.69 0.44 
Chocolate, dark 3.28 2.91 

Milk 1.67 1 40 
Cocoa powder 14.30 13.30 
Cocoanut 2.08 1.79 

Milk 0.10 0.07 
Cod, steamed 0.50 0.50 
Cranberries . i Fs | 0.78 
Cucumber ... 0.30 0.30 
Currants, black A Nay L3e 

Red. 1322 1.04 

Dried . AN get 1.82 1.62 
Custard apple . . 0.53 0.53 
Damson plums 0.41 0.29 
Dates 1.61 1.32 
Eggplant, raw 0.39 0.20 
Eggs . 2.538 2.538 
Endive 277, 1.99 
Figs, fresh 0.42 0.40 

Dried . 4.17 4.00 
Flour, white 0.92 0.86 
Gooseberries 0.32 0.13 
Grapefruit 0.26 0.24 
Grapes, black 0.34 0.28 

White 0.34 0.29 
Greengage plums 0.37 0.31 
Haddock, steamed . 0.70 0.70 
Ham, cooked, lean 2.60 0.39 
Hazelnuts 1.06 1.04 
Heart, baked 8.10 5.10 
Herring . 1.50 1.50 

Fried 1.90 1.41 
Herring roe, fried 1.50 1.48 
Horseradish ; ; 2,03 2.03 
Kidney, pig, fried, 58% av railable. 

Ox, stewed ? ; 7.10 4.69 
Leeks, boiled 2.00 1.82 
Lemon juice 0.14 0.11 
Lentils, raw 7.62 5.03 
Lettuce . . 0.73 0.46 
Liver, calves’, raw... . 13.90 13.90 

Pig’s, raw, 80% available. 

Lamb’s, fried, te gs available, 

Ox, fried , d . 20.70 18.42 
Loganberries LS7 1.04 
Mackerel, fried 1 

.20 0.77 
Mushrooms . : 1.03 1.02 
Mustard and cress . 4.54 1.91 
Mutton, roast 4.30 1.03 
Nectarines 0 46 0 40 
Oatmeal : 
4.12 3.96 
Olives, b 
ives, bottled, brined | 1.03 1.00 
Onions y 

0.30 0.30 

Orange juice 0.30 
A ; ‘ 0.25 
Parsnips boiled 0.45 0.45 
Passion fruit 112 er 
.12 1.12 

Peaches, fresh 0.38 
3 0.38 

Dried . 6.75 a 5 

Peanuts . my 9.41 
: 2.04 2 04 

Pears, eating 0.22 0 22 
Cooking 0.16 0. 15 
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Food items. Soe ‘cont. ge at 
Peas, fresh, raw 1.88 1.39 
canned = A 1.87 1.87 
dried, boiled . 1.44 1.22 
‘Split, boiled 1.74 1.24 
Pineapple 0.42 0.38 
Plaice, steamed 0.60 0.58 
Plums Eve 0.30 0.16 
Pomegranate juice . 0.15 0.04 
Pork chops, fried 2.40 jels 
Potatoes, boiled . . . . 0.48 0.47 
Prawns, boiled, 81% available. 
Prunes, dried ae 2.90 2.09 
Quinces . . . 0.32 0.17 
Rabbit, stewed . 1.90 0.80 
Radishes 1.88 i Gi 7s 
Raisins, dried 1.55 1.49 
Raspberries . ikea 0.92 
Ryvita 3.73 Ble 
Rhubarb 0.40 0.40 
Rice . bance 0.45 0.38 
Salmon, canned 1.30 1.20 
Salsify, boiled 1.23 1/21 
Sardines, canned 4.00 2.60 
Sausage, beef, fried 4.10 2.95 
Pork, fried 3.30 2.70 
Sea-kale, boiled 0.60 0.55 
Skate, fried 1.20 1.20 
Sole, steamed 0.70 0.70 
Spinach, boiled . 4.00 2.30 
Strawberries One 0.37 
Sultanas, dried 5 1.82 1.18 
Swedes, raw ae 0.35 0.34 
Sweetbreads, steame 1.60 1.14 
Syrup, English golden . 1.45 1.38 
Tangerine juice 0.27 0.26 
Tomatoes . . 0.43 0.28 
Tongue, cooked 3.40 0.65 
Treacle, black 9.17 9.17 
Turnips, raw 0.37 0.25 
Veal, raw 2.30 0.92 
jt ig 2.50 1.37 
Vegetable marrow, boiled . 0.22 0.19 
Walnuts . 2.35 0.96 
Watercress . . ~ Gay 1.07 
Winkles, boiled . 15.00 8.70 
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Introduction. —In compiling data on the mineral content of foods, 
recourse was had to the literature (elsewhere designated) and to 
unpublished analyses. Where available, averaged findings of differ- 
ent investigators in various sections of the country were taken as 
being more nearly representative than any single estimation. Where 
the reported analyses differed appreciably, an average was par- 
ticularly desirable. On the other hand, any figure that diverged 
markedly from the results of other analysts was discarded. For 
example, the iron content of Malaga grapes is given by Toscani 
and Regnikoff as 0.54 to 0.71, by Peterson and Elvehjem as 2.28, by 
Sherman as 0.73, and by Rose as 0.30 mg. per 100 grams of fresh 
fruit. Our approximation is 0.68 mg. 
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Much of the literature gives mineral data to the third decimal 
place in milligrams. It was felt that it was unnecessary to report 
these analyses closer than to the nearest second decimal. This has 
reduced many of the manganese figures, especially as far as meat and 
fish are concerned, to identity where in reality slight divergence 
was encountered. 

For the most part similar or identical laboratory procedures were 
employed in ascertaining any one element. ‘This eliminates to a 
large extent variations in results attributable to method rather 
than to fact. It should not be forgotten, however, that method is 
an important factor affecting the results obtained and that no uni- 
formity is claimed for any part of the data compiled in this table. 

From the laboratory standpoint, it is preferable to remove mois- 
ture and to make all analyses on the desiccated basis. From the 
standpoint of the user of foods, reports on the dry basis are confusing 
and difficult to evaluate. To the best of our knowledge the figures 
reported in this table are on the wet basis, that is, on the food as it 
occurs naturally. Since moisture content may vary widely in sam- 
ples of food otherwise identical, and since the percentage value will 
shift accordingly, the clinician should take the figures given as 
approximations. In determining the need of the patient, the quan- 
tity of the food eaten must be considered as well as its probable 
mineral composition. Parsley is outstanding for its high iron con- 
centration, yet in terms of actual consumption, it usually is negli- 
gible as a source of iron. On the other hand, whole wheat bread, 
although not an iron-rich food, may be consumed in sufficient 
amounts to provide a significant portion of the daily requirement 
of the normal adult (Myers, et al., 1935). 

No factor affects the mineral composition of food more adversely 
or more strikingly than does cooking. Since our diet is composed 
to a large extent of cooked foods, analysis of such would seem the 
only logical procedure. Methods of cooking, however, differ so 
vastly as to discourage the analyst from attempting this extra 
process. In many cases no data are available as to the state of the 
food analyzed. Except where specified, analyses are best taken as 
involving the raw food. Many figures reported in the literature 
as on cooked food have been omitted because it had been stated or 
was apparent that the data had been obtained by “calculation.” It 
is possible that some of the figures we have included for meat have 
been arrived at by general considerations plus a little mathematics: 
it has not always been possible to ascertain from the literature just 
how much actual analytical work has been done. 

Many factors influence the mineral constituents of plant and ani- 
mal foods during the period of their elaboration by Nature. It is 
not known to what extent these minerals are accidental rather than 
essential. As far as we know, the chief agents determining their 
presence are composition of soil and availability of moisture. 

rhe nutritionist is specifically warned against using these analyses 
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alone for computation of mineral intake in investigating the cal- 
cium and phosphorus balance of patients. In such cases both food 
and excreta must be analyzed or interpretation of findings is futile. 
This table should be used only as an aid in selecting diets high or 
low with respect to certain minerals. As shown by Davidson and 
LeClere (1936) appreciable variation is encountered in the mineral 
content of some vegetables grown under different conditions. Each 
apparently has a range of variation such that single values may be 
misleading. The inadequacy of analytical data is obvious. 

As a rule, analyses have been made upon foods grown naturally. 
The modern market contains much which is hot-house grown or 
otherwise forced. Not only may the total quantity of minerals 
vary as maturation proceeds but its character may be altered. 
Immature corn, for instance, contains ten times as much inorganic 
phosphorus as the ripe cereal, the change to the organic form in- 
volving the production of the none-too-available phytic acid. 

Exposure to metallic containers not infrequently augments the 
natural content of minerals, particularly with respect to copper 
and iron. The iron content of Norwegian goat cheese (11 to 27 mg. 
Fe per 100 grams) is ascribed to long cooking in iron pans, the ele- 
ment apparently being bound as a complex salt to lactic and citric 
acids in sour milk. Milk transported in cans contains more iron 
than milk taken directly from the cow. Canned corn has frequently 
been reported as having an unusually high copper content. 

Calcium and Phosphorus.—The importance of these elements in 
the diet is indicated by the current efforts to increase their intake 
(and likewise that of iron) by fortifying staple foods. In general, 
Table 41 contains data on the natural concentrations. Where 
high values are listed, it may be inferred that fortification thereof 
is the rule. 

Copper.— Minute amounts of copper have a stimulating effect on 
growth, respiration and hematopoiesis (Steenbock, Elvehjem, et al., 
1929). This element markedly accelerates the spontaneous oxida- 
tion of iron in vitro. The oxidation of glutathione is catalyzed by 
copper, not by iron (Voegtlin, et al., 1931). 

The respiratory pigment, hemoglobin, is replaced in the blood 
of cephalopods (e. g., octopus and squid), crustacea (e. 9., lobsters 
and crabs), and mollusks (e. g., oysters and clams) by hemocyanin 
which contains copper instead of iron, the copper concentration 
varying from 0.33 to 0.38 per cent. 

Although the daily intake of copper is only 2 to 2.5 mg., it is a 
dietary essential. The copper of egg-yolk is not available to the 
body because of the easily-split sulfur compounds present; copper 
sulfide is not absorbed (Sherman, Elvehjem, Hart, 1934). Bread 
is a fair source of copper although poor in iron. 

Manganese.—Ixtremely small amounts of manganese occur In 
the diet. Its function is obscure, although it appears to be neces- 
sary for avoidance of sterility in the male and for production of an 

16 
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adequate supply of milk in the female rat. Manganese may also 
play an important rdle as a catalytic agent in blood regeneration. 
Like magnesium, it can act as a cofactor in an enzyme system In- 
volving thiamine and concerned with removal of the carboxy! 
group. Presumably manganese is essential in minute amounts as a 
growth factor. 

Chlorides.—It is customary to report chloride analyses in terms 
of NaCl. Since the chlorine may be combined with sodium, potas- 
sium, calcium, magnesium, and other elements occurring in traces, 
this may lead to absurdities. For example, molasses is very high 
in potassium (1.5 per cent) and low in sodium (0.08 per cent); yet 
its chlorine content (0.317 per cent) includes it among foods high 
in “NaCl.” As a rule, when a diet low in sodium chloride is indi- 
cated, it is the sodium, not the chlorine which is proscribed. Mini- 
mum daily requirement for salt is about 2 grams although vegetari- 
ans need twice as much; potassium-rich plant foods lack palatability 
without table salt. The average consumption of NaCl is 10 grams 
daily.. Profuse sweating during acclimation to high temperatures 
leads to excessive loss of chlorides. As a prophylactic for “heat 
cramps’ 0.1 per cent solution of NaCl in water at approximately 46° 
F. is satisfactory. 

Sodium and Potassium.—Dietary restriction of table salt is com- 
monly practiced but more and more attention is being directed to- 
ward sodium per se. Recent analyses by Bills et al., (p. 376) make 
prescription of the low-sodium diet more feasible than previously. 
Since a major dietary source of sodium may be drinking water, ana- 
lyses of public supplies are also offered (p. 375). All softened water 
should be suspected of an increased sodium content. Natural foods 
of animal origin contain much sodium, those of plant origin little 
sodium but considerable potassium. Processing often increases the 
amount of sodium present in the food. Cooking in high-sodium tap 
water will raise the level of a low-sodium food. Potassium is readily 
dissolved out from plant cells by hot water and lengthy cooking in 
much water may remove half of this mineral. Generally one is aware 
of added salt but a saline rinse prior to freezing may be overlooked. 
Furthermore, numerous sodium compounds are introduced in proc- 
essing for one purpose or another, as sodium alginate employed as 
a stabilizer for ice cream and “chocolate milk.’’ 
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TABLE 41.—Mineral Constituents of Various Foods. 
(Estimated in milligrams per 100 grams of moist weight.) 


Food items. Ca Vg Fe* Cu Mn Cl Nacl 

Agar-agar .... 400 126 4.90 
Ale, mild, draught... 12 15 0.05 O21 36 59 
Ale, mild, bottled ... 13 18 0.08 0.07 36 59 
Ale, pale, draught... i by! 22 0.05 0.08 35 58 
Ale, pale, bottled .. 14 18 0.07 0.06 32 53 
Ale, strong . . . . ake 29 0.10 ea BI 54 89 
Algaw, Hawaiian: 

Limueleele . ... 170 34 

Limulipoa .. . 584 16 
All-Bran, Kellogg . . Wt 1,336 16.67 1.00 
Almonds ap ae 230 457+ 4.07 sb 3 1.94 37 61 
American cheese... 930 701 1.30 0.05 0.11 880 1,452 
Apple butter... 11 10.00 0.07 0.08 25 42 
Apple butter, Heinz . 18 12 2.20 0.64 
Apple nuggets (dried) . 24 42 4.10 
Apples, canned : 0.58 
Apples, dried . . . 32 48 1-50 61 100 
Apples, fresh . . . 8 12 0.38 0.10 0.04 5 8 
Apple sauce - 6 1 0.34 
Apricots,canned .. 10 20 0.65 0.34 0.08 
Apricots, dried... 65 120 6.74 0.37 0.28 9 15 
Apricots, dried, cooked 18 32 2.01 0.11 
Apricots, fresh .. 13 24 0.30 0.14 2 3 
Arrowhead, fresh corm 16 207 4.90 
Arrowroot ... 2 7 27 1.95 Nae? f( 15I 
Artichokes, French ; 40 94 1.89 0.31 0.36 
Artichokes, French, 

botled <a 2), oe 44 40 0.49 0.09 84 139 
Artichokes, Jerusalem, 

boiled... yay 30 33 0.41 0.12 58 96 
Asparagus, fresh AY 25 39 0.79 0.14 0.10 39 64 
Asparagus, boiled .. 26 85 0.89 0.20 31 51 
Asparagus, canned. . 21 32 0.75 
Asparagus tips, canned y 38 1.44 Oss 0.13 
Avocado (alligator pear) 45 44 6.30 
Avocado, Calavo strain 37 49 1.50 
Avocado, West Indian . 15 31 0.53 0.21 6 10 
Baby Ralston . . . 600 600 24.00 0.30 
Bacon, canned... . 14 38 0.90 
Bacon, crisp, drained . 12 216 3.00 0.52 0.02 4,500 7,410 
Bacon, raw. . ’ 10 96 1.50 0.01 38 63 
Baked beans, Heinz: 

Boston Style. . . 81 94 teL0 0.32 

Kidney . . 32 63 1.70 0.35 

Pork and tomato ' sauce 69 46 ia) 0.24 

Vegetarian. . . 63 42 1.70 0.30 
Bamboo shoots ar 5 44 0.70 
Bananas 7 8 30 0.60 0.21 0.82 125 206 
Barley,entire . . . 51 400 4.75 0.37 1.59 
Barley, pearled. . 10 206 0.67 0.12 105 173 
Barley, corned boiled 3 70 0.23 0.04 ; 36 59 
Bass. . ws 0.42 0.21 0.03 % 
Bass, steamed = ee 47 220 0.70 85 140 


* For ionizable iron, refer to page 237. 1i See page 236. 
It is now customary to restore, fortify or otherwise augment mineral values of 


cereal products. Consult label on food. 
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(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Mn 


Food items. 
Bean soup, navy, 
dehydrated 
Beans: 
Baked, canned 
Broad, cooked 
Butter, cooked 
French, boiled 
Haricot, cooked . 
Kidney, dried 
Kidney, canned 
Lima, fresh 
Lima, canned 
Lima, dried 
Navy, cooked 
Navy, dried 
Scarlet runner, cooked 
Soy, green, cooked 
String or snap 
Beef: 
Bone-marrow 
Brain . 
Corned 
Dried . 
Dripping . 
Heart . 
Juice 
Kidney 
Liver ay 
Loin, med. fat 
Muscle, not trimmed 
Muscle, well trimmed 
Pancreas 
Round, lean . 
Tongue 
Beef, cooked: 
Bottom round, braised 
Clod, braised . 
Clod, roasted 
Rib, roasted 
Sirloin, roast, lean 
Sirloin, lean and fat . 
Steak, med. fat, fried 
Steak, med. fat, grilled 
Top clod, roasted 
Top round, roasted 
Topside, lean, boiled 
Topside, lean, roast . 
Beef, roasted, canned 
Beef sausage, fried 
Beef stew 
Beet greens . : 
Beet greens, cooked 
Beets, root 
Beets, boiled : 
Beets, strained, Gerber 
Beets, strained, Heinz . 
Bemax aa 
Blackberries, fresh . 
Blanc-mange 
Blueberries . 
Bluefish . 


* For ionizable iron, refer to page 237. 
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MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Cu 


Food items. Ca 
Bovril perce a es, Ve 52 
Bologna... . 3 
Brains, calf, boiled . - 16 
Brains, sheep, boiled . 11 
Bran Flakes. . . . 123 
Bran, wheat As aie: 120 
Brazil nuts .. : 176 
Bread, Boston brown : 129 
Bread,corn. . . . 55 
Bread, Graham ae 50 
Bread, rye ... . 24 
Bread, rye, light .. 22 
Bread, white : . ai 
Bread, white (1940) : 80 
Bread, white, enriched 56 
Bread, white, salt-free . 16 
Bread, whole wheat. 50 
Bread, whole wheat, salt- 

TROON Sea => ily 
Breadfruit . . . . 84 
Broccoli. . ; 122 
Broccoli tops, cooked - 160 
Brussels sprouts. 27 
Brussels sprouts, cooked yf 
Buckwheat flour... 10 
Burdock, fresh root. 64 
Butter... aoe 15 
Butter, salt-free  ¥ 15 
Buttermilk . .. . 105 
Butternuts 


Cabbage, Chinese 

Cabbage greens ae 106 
Cabbage, red, raw. . 53 
Cabbage, Savoy, boiled 53 
Cabbage, spring, boiled 30 
Cabbage, white, fresh . 45 
Cabbage. winter. boiled 58 
Cake, light batter type 62 


Calavo (Avocado) .. 37 
Calves’ liver a a 11 
Cantaloupe. . . . nl 
Capers 122 
Carrageen moss, dried. 845 
Carrots .. ; 46 
Carrots, new, cooked : 29 
Carrots, old. cooked. 37 
Casec, dry aed, foo 
Cashew nuts OE hy abe: 48 
Catfish, fried . . . 19 
Catfish, steamed . . 14 
Cauliflower . ; 122 
Cauliflower, cooked > 23 
Caviar 44 137 
Celeriac, cooked aS 47 
Celery, . ior er 68 
Celery, cooked ae ke 52 
Celery cabbage . 

Comaée . .« +. 220 


P 
1,300 
60 
355 
339 
916 
1,215 
592T 
185 
102 
218 
148 
96 
97 


100 


250 
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97 
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* For ionizable iron, refer to page 237. 
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40 
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t+ See page 236. 


246 MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Cl as 
Food items. Ca P Fe* Cu Mn Cl NaC 
Mead’s. . . 780 620 30.00 1-30 
ee wear My Sel ie 40 402 O11 0.80 39 64 
heese: 
ren Cheddar . 930 701 1.30 0.05 O.11 880 1,452 
ttagea = 9 82 263 OT 
aetits Se oe nT 900 478 0.78 0.05 2,050 3,380 
Englishcream ... 30 44 0.14 0.04 151 249 
Full-cream, California 635 528 1,012 1,668 
Gorgonzola . . . 540 375 0.50 0.15 1,800 2,965 
Gruyére . . . . 1,080 698 0.26 0.27 825 1,359 
Parmesan ee ee LD, 772 0.387 0.36 1,110 1,830 
Pots ares, Ure 100 326 
Stilton a ee 362 304 0.46 0.03 1,720 2,935 
Swiss. SG 812 1.20 0.13 0.16 
Cherries, glacé . . 44 18 2.90 L238 71 117 
Cherries, Royal Anne, 
canned... . 59 17 0.27 0.12 0.78 
Cherries, sweet. .. 19 31 0.50 0.14 0.03 14 23 
Cherry juice... 17 18 0.30 3 5 
Chestnuts ... . 34 93T 4.10 0.06 3.67 6 10 
Chicken, boiled ee ila) 270 2.10 62 102 
Chicken, boned, canned Spy 218 1.9 
Chicken, dark meat. 1 208 LOT 0.41 
Chicken, light meat. iii! 208 0.70 0.27 
Chicken, lean, no skin . 1S 270 3.80 
Chicken, roast . . , 15 271 2.60 100 165 
Chicony... ee 18 21 0.69 0.14 25 42 
Chilisauce . . . , 16 22 1.50 0.39 0.15 
Chili con carne, without 
beans, canned. 21 152 0.7 
Chipped beef . . 20 370 5.1 
Chives pe. a 48 57 8.40 
Chocolate, bitter . . 92 455 3.00 2.67 3.05 51 84 
Chocolate, sweetened . 80 400 2.20 2.00 
Chocolate, milk we 175 215 Le67 0.14 132 218 
Chocolate, plain. . 26 139 3.28 et 9 15 
Chow Chow, Heinz F 32 53 2.50 0.18 
Chutney, apple ee 27 34 1.01 0.10 29 48 
Chutney, tomato . 26 af 0.93 0.12 46 76 
Cider 28 ee ae ee 8 9 6 10 
Citron, fresh, unripe. 64 20 0.70 0.08 
Citron, candied are: 41 Le 0.32 0.14 
Citron, preserved, com. 86 22 1.24 0.48 
Clams, round, raw. . 106 116 1,220 1,940 
Clams, soft, long . . 123 105 910 1,500 
Cocoa,dry . | . . 120 720 3.00 3.34 3.53 51 84 
Cocoanut, fresh ag 24 74 2.67 0.70 1.31 120 198 
Cocoanut, shredded _. 59 155 0.69 239 394 
Cocoanut milk. . . 29 37 0.10 0.04 183 300 
Cocomalt id hye ee 300 330 17.60 
Cod,fresh . . . 10 187 0.34 0.47 0.01 
Cod, salt,raw . . 27 287 0.52 
Cod,fried . ... 50 261 1.00 0.10 145 239 
a grilled F | ef 31 274 1.00 130 215 
od, steame ee 15 242 0.50 0.10 2 
Cod roe, baked in vine- oe _ 
- ae eee an” 13 402 2.30 173 285 
vod roe, fried . . . 17 504 1.60 188 310 


* For ionizable iron, refer to page 237, Tt See page 236. 
t T. and R. report cocoa, A.P., as having Fe 12.6 milligrams per 100 grams. 


It is now customary to restore, fortify or otherwise augment mineral values of 
cereal products. Consult label on food, 


MINERAL CONSTITUENTS OF VARIOUS FOODS 247 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. Ca iP Fe* Cu Mn Cl Nacl 
Coffee infusion: 
2 minutes 2 2 Trace Trace 
5 minutes eee d 3 3 Trace Trace 
10 minutes He ene 4 4 Trace Trace 
20 minutes as A 4 5 Trace Trace 
Collards. . ... 202 74 1.68 
Conch meat a ph: 89 112 i223 
Corn: 
Sweet, green. . 6 103 0.51 0.08 0.15 14 23 
Sweet, dried . .. 21 376 2.90 0.60 
Golden, canned .. 4 0.70 0.10 0.03 
Mame. 2 29 281 3.64 0.48 0.75 
Maize,dry .. . 150 334 
Corn bread .. : 55 102 0.70 
Corn Flakes, Kelloge f 8 56 2567 On7 0.05 
Corn flour ... : 15 39 1.43 0.13 71 itive 
Corn syrup. .. . 2 yl 0.20 
Corned beef ie 16 291 4.10 
Cornmeal, degerminated 10 140 120 
Cornmeal, whole-grain 18 262 PH 
Cornmeal, cooked .. 5 39 0.20 
Cornmeal, yellow, raw . 16 152 1.30 0.20 0.28 146 241 
Crab:. -* iy Se 18 191 0.03 
Crab, boiled : 29 350 1.30 570 939 
Crabmeat (Atlantic), 
canned... : 133 38 2.00 1.30 
Crackers, Graham .. 20 203 1.88 530 873 
Crackers, soda... 20 100 1750 
Cranberries. . .. . 12 10 0.45 0.09 0.30 9 15 
rOUHB a) 92 5 ms 63 120 0.80 0.10 287 473 
Cream . 99 (irk 0.22 0.15 80 132 
Cream of Wheat, “cooked 0.83 0.28 0.44 
Cream of Wheat, ‘‘new 
§minute” . . . 504 590 42.40 
Cucumber... . 16 26 0.35 0.06 ONS 30 50 
Currant juice... 16 13 
Currants, fresh. . . 26 38 0.70 6 10 
Currants, black eee 60 43 1337 0.14 15 25 
Currants, black, stewed 42 30 0.89 0.10 10 16 
Currants, red .. . 36 30 1,22 0.12 14 23 
Currants, red, stewed . 26 21 0.89 0.90 10 16 
Currants, white Penal 22 28 0.93 0.14 15l 18 
Currants, dried ae 82 195 4.74 1.12 Os! 60 99 
Custard apple . . . 12 51 0.53 0.15 40 66 
Curried meat . . . 33 101 4.70 436 718 
Curry powder . . . 637 270 75.00 1.04 470 775 
Custard, egg, baked. 127 130 0,51 0.05 123 203 
Custard, egg, boiled . 113 116 0.46 0.04 110 181 
Custard powder. . 122 98 0.15 0.04 110 181 
Cuttlefish . . . . 32 48 2.90 0.40 0.17 410 676 
Damsons : ar 24 16 0.41 0.08 el 
Damsons, stewed ee 16 1 0.28 0.06 
Dandelion greens... 63 45 6.04 0.15 0.34 99 163 
Dasheens, corms. . 13 32 1.50 
Date pudding, Heinz . 64 78 0.50 0.19 a 
Dates ps a a ee 71 49 §.07 0.35 0.15 228 376 


* For ionizable iron, refer to page 237 


248 MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 
Dextri-Maltose with 
Vitamin B, Mead’s . 
Doughnuts . 
Duck 
Duck, roast . 
Dumpling 


Eel . ; 

Eel, stewed . 

Egg, whole . 
Egg-white 

Egg-yolk 

Eggs, fried 

Eggs, poached : 
Eggs, raw or boiled 
Eggs, scrambled 
Eggs, omelette . 
Eggs, cheese omelette . 
Eggplant 

Embo 

Endive 

Escarole . 


Farina, raw . : 
Fig pudding, Heinz 
Figs, dried : 
Figs, fresh . .” . 
Filberts, hazel nuts 
Finnan haddie . 

Fish paste = oe. 
Fish, white, fried, av. . 


Fish, white, steamed, ay. 


Flounder, fried . 
Flounder, steamed . 
Flounder, ‘‘sole’’ 
Flours: 

Buckwheat 

Graham 

Rye. 

White. . . 
Whole wheat . 
Force rae. ae 
Frankfort sausage . 
Fruit salad, canned 


Gelatin, Knox sparkling 
Ginger, ground . 
Gingerbread 

Goose : 

Goose, roast 
Gooseberries 


Ca 


453 
97 
36 

9 
10 


35 


1a 


55 
240 
231 

31 


234 
136 
81 
176 
267 
31 


* For ionizable iron, refer to page 237. 
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Tt See page 236 
augment mineral values of 


MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 
Gooseberries, green 
Gooseberries, ripe 
Graham flour 
Grape jelly é 2 
Grape juice, Concord : 
Grape juice, Welch’s 
Grapes, American types 
Grapes, black 
Grapes, Isabella 
Grapes, Isabella, with- 

out skins . : 
Grapes, Italian . 
Grapes, white 
Grapefruit 
Grapefruit, canned 
Grapefruit juice, Florida 
Grapenuts 
Gravy, meat stock . 
Greengages . 
Grouse, roast 
Guava, common, whole 
Guava, common, with- 
out seeds . 
Guava, common, juice . 
Guava, strawberry, 
whole . cme 
Guinea-fowl, roast . 
Gumbo 


Haddock Ae 

Haddock, fillets, raw 

Haddock, fried . 

Haddock, steamed . 

Haddock, smoked, 
steamed 

Hake, fried . 

Halibut . 

Halibut, steamed 

Ham, boiled 

Ham, fresh, lean 

Ham. smoked, med. fat 

Ham and eggs, canned 

Hamburger . 

Hare, roast . 

Hare, stewed. 

Hazel nuts, filberts 

Heart, beef . 

Heart, sheep, roast 

Herring. . 

Herring, baked i in vine- 
gar ; 

Herring, fillets, raw 

Herring, fried 

Herring roe, fried 

Hickory nuts 

Hominy, cooked 

Hominy, raw 

Honey 


* For ionizable iron, refer to page 237 
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0 MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 
Horseradish 
Huckleberries : 
Hung-toi (N. Y. C.) 


Ice-cream 
Irish stew 


Jam, fruit with edible 
seeds . . . , 

Jam, stone fruit 

Jelly . 


Kale . Pre Be oe 
Ketchup, tomato, Heinz 
Kidney beans, canned . 
Kidney beans, dried 
Kidney, ox, raw 
Kidney, ox, stewed 
Kidney, sheep, raw 
Kidney, sheep, fried 
Kidney, veal 
Kippers, baked 

KGGy eae 

Kohlrabi 

Kumquats 


Lamb chops 

Lamb muscle 
Lamb, roast 

Lard . 

Leeks Aen 
Leeks, cooked 
Lemon juice : 
Lemon peel, Florida 
Lemons. .., 
Lentils, cooked . 
Lentils, dry . 
Lettuce, head 
Lettuce, leaf : 
Lima beans, canned 
Lima beans, dried . 
Lima beans, fresh 
Limes 

Litchi : 
Liver, beef, raw 
Liver, calves’, raw . 
Liver, calves’, fried 
Liver, ox, fried . 


* For ionizable iron, refer to page 237. 
It is now customary to restore, fortif 
cereal products. Consult label on food. 
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y or otherwise augment mineral values of 


MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 
Lobster : 
Lobster, boiled 
Loganberries 
Lotus, fresh 
Lungs: 

Beef 

Horse . 

Mutton 

Pork 

Veal 
Lupins, dry . 


Macaroni and cheese 
Macaroni, cooked 
Macaroni in cream sauce, 
Heinz. 
Macaroni, raw . 
Mackerel ; 
Mackerel, fried. . 
Malted milk, Horlick’s 
Maltine, plain 
Maltine, with cod- liver 
Oi... 
Maltine, with ‘spleen- 
marrow and iron 
Mamey apple 
Mandarin orange, Italian 
Mangos . 
Mangold 
Maple syrup 
Margarine 
Marmalade . 
Marmite (V egezx) 
Marrow, vegetable, 
cooked 
Mayonnaise 
Mayonnaise, Heins: 
Mead’s Cereal os abe 
Meat paste (chicken, 
ham, tongue) 
Meat juice, Valentine . 
Meat peptone 
Mellin’s Food 
Milk, cow’s: 
Condensed 
Dried . 
Evaporated 
Powdered, skim 


Ca 
20 
62 
35 
25 


15 
17 
13 
12 
10 
191 


272 


57 
9 
15 
21 
26 
107 
4 
35 
980 


14 
vi 
47 
780 


27 
64 
25 
15 


300 
920 
276 


1,180 


Powdered, whole, Klim 820 


Reconstituted 
Skim F 
Whole 

Milks: 

Buffalo 
Camel 
Carabao 
Goat 

Human 
Mare’s 
Sheep (ewe 's) 


136 
122 
120 


P 


208 
283 
24 
86 


173 
173 
255 
153 
160 
520 


* For ionizable iron, refer to page 237. 
+ Mn on northern grown lettuce, 1.08; on southern grown, 0.50. 
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252 MINERAL CONSTITUENTS OF VARIOUS FOODS 


aus 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Cl as 
Food items. Ca P Fe* Cu Mn Cl NaCl 
Millet: on some cee 14 327 19 31 
Mince meat ta 85 175 3.00 0.08 
Mince meat, Heinz : 37 35 1.80 0.44 
Molasses “Aiba g Bolas 258 30 7.97 1.93 0.04 317 §23 
Mulberries, black .. 36 48 i WAS Fe 0.06 4 6 
Mullet, grey, steamed . 14 256 2.00 77 127 
Mullet, red, steamed . 29 282 0.90 101 166 
Mushrooms. . . . 14 98 3.14 1.79 0.08 21 35 
Mushrooms, canned . 22 45 5.60 
Mushrooms, fried .. 4 166 1.25 0.78 103 170 
Mushrooms, dried ._. 371 16.10 
Muskellunge : 0.62 0.25 0.02 
Muskmelon. . ... LT. 15 41 68 
Mussels, boiled Ss 197 331 13.50 315 519 
Mustard Siecle ies 333 177 10.90 0.20 62 102 
Mustard, Heinz : 1.80 0.28 
Mustard and cress : 66 66 4.54 0.12 89 147 
Mutton chop, lean, raw 13 195 1.70 0.16 84 139 
Mutton chop, lean, fried 15 222 3.10 0.438. 134 221 
Mutton chop, lean, 
grilled or aan 21 239 2.50 0.18 110 181 
Mutton chop, med. fat, 
THWl* <P ee che eS 13 178 1.00 0.16 70 116 
Mutton chop, med. fat, 
iriad Tee eae 14 184 2.60 0.12 92 152 
Mutton chop, med. fat, 
grilled i ee 18 206 2.40 0.18 90 149 
Mutton, leg, boiled : 4 238 5.10 0.24 67 111 
Mutton, leg, roast... 4 242 4.30 62 102 
Mutton, serag and neck, 
stewed . .. , 50 220 6.80 82 135 
Nectarines . . . . 4 24 0.46 0.06 5 8 
Oatmeal, cooked . 11 65 0.59 
Oatmeal,raw . . 63 422 3.80 0.50 2.79 69 114 
Okra seen ys tay 5 ae oe 72 62 0.63 0.12 0.62 
Olive oil. 5 039s? AiSene Trace 0.08 0.07 Trace Trace 
Olives, green, brined . 100 15 0.82 0.46 0.05 3,750 6,150 
Olives, ripe, Heinz. | 105 14° 0.40, 000 ae 
Olives, stuffed, brined . 70 8 0.55 0.57 0.02 3,750 6,150 
Onur Se tae 45 0.45 0.08 0.05 21 "35 
Onions, spring... 135 24 1.24 0.13 36 59 
Onions, boiled . . . 24 16 0.25 0.07 5 8 
Onions, fried . . . 61 59 0.59 0.16 38 62 
Onions, dehydrated . 158 256 3.10 ‘ 
Opihi, Australian limpet 280 170 1.34 0.23 
a MOG ig, 13 0.28 0.08 Trace 3 5 
Ni ae 6 20 0.51 0.13 0.03 6 10 
ie een i 39 563 3.50 0.65 404 665 
rae 101 1,090 14.00 0.32 14,000 23,058 
Jyster plant 1.24 027 0.35 
Oysters. 2 | | | 59 155 3 ‘Ov rm . 
55 3.14 3.07 0.21 590 974 


* For ionizable iron, refer to page 237 


It is now customary to restore, fortif i 
s - y or otherwise augment mi r 
cereal products. Consult label on food. . Bape Mare 


MINERAL CONSTITUENTS OF VARIOUS FOODS 253 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 
Pablum 
Pancakes 
Papaya 
Parsley 
Parsnips 
Parsnips, cooked 
Partridge, roast 
Passion fruit 
Passion fruit, on 

juice . : 

Pastry, flaky, raw . 
Pastry, flaky, baked 
Pastry, short, raw . 
Pastry, short, baked 


Pea soup, dehydrated 


Peach preserve . 
Peaches, canned 
Peaches, dried 
Peaches, fresh 
Peanut butter 


Peanut butter, Heinz 


Peanuts . 

Pear juice 

Pears, canned 
Pears, fresh . 

Peas, dried .. 
Peas, dried, cooked 
Peas, fresh 

Peas, green, cooked 
Peas, green, canned 
Peas, split, cooked . 
Pecans 


Pep Bran Flakes, Kellogg 74 


Pepper (condiment) 
Peppers, green . 
Perch, yellow 
Persimmon . 
Pheasant, roast 
Pickerel . 

Pickles, Heinz: 

Dill , 

Fresh cucumber . 

Onions, sour . 

Onions, sweet 

Sour 

Sweet . 

Sweet mustard 
Pickles, sweet, mixed 
Pienic ‘‘ham”’ 
Pigeon, boiled 
Pigeon, roast 
Pike . 

Pineapple, canned | 
Pineapple, fresh 
Pistachio nuts 
Plaice, fried 

Plaice, steamed 


Plum pudding, Heinz . 


Plums, canned . 


127 
8 


22 
49 


* For ionizable iron, refer to page 237. 
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Cl as 

Cl NaCl 
151 249 
30 50 
33 54 
99 163 
37 61 
287 473 
351 578 
325 536 
399 657 
11 18 
4 6 
56 92 
ag 18 
35 58 
9 15 
24 40 
8 13 
318 524 
10 16 
50 83 
60 99 
13 ra 
2 3 
108 178 
75 124 
99 163 
51 84 
174 287 
112 185 


+ See page 236 


254 MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 


Plums, fresh ap es 

Plums, Japanese, red, 
pickled 

Poi, commercial ft 

Pollack, fried 

Pollack, steamed 

Pomegranate 

Pomegranate juice . 

Pork chops, lean 

Pork chops, loin, grilled, 
lean. 

Pork chops, loin, grilled, 
med. ‘fat. . : 

Pork chops, med. fat 

Pork, leg, roast : 

Pork, loin, roast, lean . 

Pork, loin, roast, med. 
fat ; 

Pork, loin, amoked, 
cooked, lean . 

Pork sausage 

Pork sausage, fried 

Post Toasties 

Potato soup : 

Potatoes, sweet, boiled 

Potatoes, sweet, raw 

Potatoes, white, raw 

Potatoes, white, new, 
boiled . 

Potatoes, 
boiled . 

Potatoes, white, 
dehydrated : 

Potatoes, French fried . 

Potatoes, mashed 

Potatoes, roast 

Prawns, cooked 

Prune pudding, Heinz . 

Prunes, California, 20 
per cent water 

Prunes, canned . 

Prunes, dried ; 

Prunes, dried, cooked . 

Puffed Rice . 

Puffed Wheat 

Pumpkin ; 

Pumpkin, California, 
canned : 

Pumpkin, custard ; 


white, old, 


Quail 
Quinces . 


Rabbit, stewed 
Radishes 


For ionizable iron, refer to page 237. 
It is now customary to restore, fortif 
cereal products. Consult label on food. 
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7,828 

275 

114 

3 

53 
0.06 

113 

72 

83 

101 

77 

3,100 

1,390 

1,210 

542 

60 

0.15 94 

0.10 38 

46 

41 

140 

ral 

103 

2,550 

0.43 27 
0.13 

0.18 17 
O=a 
2.72 

0.04 36 
0.29 
0.08 

0.04 2 

43 

0.05 54 


59 


t 70 per cent water. 
y or otherwise augment mineral values of 


MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 
Raisins, seeded . 
Raisins, seedless. 
Ralston Wheat Cereal 
Ralston Wheat Oata 
Raspberries, red, fresh . 
Raspberry juice 
Rhubarb, fresh . 
Rhubarb, stewed 
Rice, brown, raw 
Rice, polished, cooked . 
Rice, polished, raw . 
Rice pudding 
Rice, fermented, pes 

ese 
Rice Flakes, Heins_ 
Rice Krispies, Kellogg . 
Rice, Puffed Aig <4 
Roe, cod, baked in vine- 
gar : 
Roe, cod, “fried : 
Roe, herring, fried . 
Roe, shad : . 
Rolls, plain, enriched 
Rolls, sweet, unenriched 
Romaine 
Rusks 
Rutabagas 
Rye, entire . 
Rye flour 
Ry-Krisp 


Salmon, canned 

Salmon, fresh 

Salmon, fresh, steamed 

Salmon, smoked 

Salsify, boiled 

Salt, table 

Salt pork, fat 

Sapato 

Sardines . 

Sardines, canned 

Sardines, canned in oil, 
drained solids 

Sauerkraut . 

Sauerkraut juice 

Sausage, beef, fried 

Sausage, black . 

Sausage, breakfast . 

Sausage, pork, fried 

Savoy cabbage, boiled . 

Scallops, steamed 

Scones (with egg) 

Scones (without egg) 

Seakale, cooked 

Semolina 

Shad , 

Shad roe, raw 

Shepherd’s pie . 

Shortbread 


Ca 


23 
15 
16 


Pr 
132 


400 
430 
52 
12 
18 
15 
290 
24 
99 
120 


70 
181 
100 
100 


402 
504 
915 
241 
100 
100 


241 
88 
69 


* For ionizable iron, refer to page 237. 
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Cu 
0.27 
0.20 
0.60 


0.13 
0.05 
0.09 
0.36 


0.19 
0.05 


0.23 


04 
.21 
15 


.42 
.33 


oo S00 


0.05 


0.12 
0.66 


.10 
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26 
08 
15 
07 


07 
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07 
15 
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0.06 


Mn 
0.32 
34 
.00 


.51 


oC Oo FO 


15 
1320 
1.08 


3.50 


0.01 


0.02 


cl 
82 


22 
36 
61 


54 
133 


64 


46 
60,300 


87 


1,200 


583 
141 


255 


Cl as 
NaCl 


135 


36 


59 
100 


89 
219 


285 
310 
203 


120 
287 
96 

42 

91 
2,000 


1,425 
105 


76 
98,820 


143 


1,980 


2,500 
3,016 
2,175 
2,140 
2,290 
15 
675 
209 
207 
20 
117 


960 
233 


256 MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. Ca 
Shredded Wheat Dy 41 
Shredded Wheat Biscuit 

Kellogg ..- 4) 2s 43 
Shrimp .>9 > 9. 4. 96 
Shrimp, canned Sh. 75 
Shrimps, cooked... 320 
Smelts, fresh water 
Smelts, fried a ne 686 
Sole, fried . . . . 131 
Sole, steamed . ... 113 
Soursop. 50) + ce ee 9 
Soy beancurd . . . 34 
Soy bean sauce . 3 
Soy bean milk . . . 34 
Soy beans, fermented . 88 


Soy beans, green, cooked 97 
Soy beans, whole, mature 227 
Soy flour, flakes, grits: 


Lowfat .. . . 265 

Medium fat . . . 244 

Puliktatie ee 195 
Spaghetti, cooked .. 4 
Spaghetti, raw. . . 22 
Spaghetti in tomato sauce, 

Homes 2 eer ks 20 
Spanish melon. .. 14 
Spareribs ... . 8 
Spinach, fresh . .. 1G 
Spinach, cooked . . 595tf 
Sponge cake ae 35 
Sprats, fresh, fried. . 707 
Sprats, smoked, grilled 436 
Spring greens, cooked . 86 
Squab, with skin . 12 
Squash, Hubbard ._. 19 
Squash, .summer, no 

Sebds’, f-ee e 18 
Steak and kidney pie . 10 


Stew meat, 73% lean beef 9 
Stew meat, 74% lean veal 11 


Stout ae ee. A 10 
Strawberries, fresh... 41 
String beans ves oA 50 
Sturgeon, steamed... 15 
Sustee cee ek, ee 6 
Suet pudding, plain. 45 
Sugar, Demerara . . 53 
Sugar, white eee 1 
Sultanas, dried. . 52 
Sunfish, common 

Surinam-cherry mae 15 
Swedes, boiled Se 42 
Sweetbreads, stewed . 14 
Sweet potato, boiled . 20 
Sweet potato, raw... 19 
Swisschard. . . . 87 
Swiss cheese eos ek ORG 
Swordfish .. : 19 
Syrup, English golden . 26 


r 
324 


384 
171 
210 
270 


535 
260 
270 


* For ionizable iron, refer to page 237. 
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5,850 
138 


193 
132 


8.800 


Cl as 
NaCl 
90 


90 
9,635 
228 


318 
218 


14,500 


69 


; ; t See page 233, 
tify or otherwise augment mineral values of 


MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


Food items. 

Tamarind 

Tangerines 

Tapioca pudding (baked 
with milk) ‘ 

Tapioca, raw 

Taro, steamed 

Tea, infusion 

Toffee, home-made 

Tomato, raw 

Tomato, fried 

Tomato, canned 

Tomato catsup : 

Tomato juice 

Tomato juice, canned . 

Tomato juice, Heinz 

Tomato juice, Welch 

Tomato and rice, 
creamed, Heinz 

Tongue, ox, pickled 

Tongue, sheep, stewed 

Treacle, black : 

Tripe, beef 

Tripe, stewed 

Triscuits 

Trout 

Trout, steamed 

Trout, sea, steamed 

Truffles EAE Ais 

Tuna  ffish, canned, 
drained solids 

Tuna fish, canned, 
Total contents 

Tuna fish, canned in oil 

Tuna fish, fresh 

Turbot, steamed 

Turkey, dark meat, 
cooked : 

Turkey, dark meat, raw 

Turkey, light meat, 
cooked E 

Turkey, light meat, raw 

Turnip greens 

Turnip greens, cooked . 

Turnips . . 

Turnips, boiled . 


V. B. W. Wafers 

Veal chop, med. fat 

Veal cutlet 

Veal muscle 

Veal, roast 

Vegetable marrow, 
cooked 

Veger (Marmite) 

Venison, roast 

Vienna sausage, canned 

Vinegar . 

Vinegar, cider 


Ca 
113 


* For ionizable iron, refer to page 237. 
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277 
25 
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51 
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258 MINERAL CONSTITUENTS OF VARIOUS FOODS 


(Estimated in milligrams per 100 grams of moist weight.) 
(Italicized letters indicate trade names.) 


W 


Cl as 
Food items. Ca P Fe* Cu Mn Cl NaCl 
Walnuts, black. . . 5.98 3.21 
Walnuts, English .. 89 358T 2.14 1.00 1.80 40 66 
Watercress . . . 157 52 (3 0.04 0.54 61 100 
Water chestnuts . . 2 65 1.80 
Watermelon ee 8 13 0.23 0.07 0.02 8 13 
Welsh rarebit . . . 409 302 0.69 0.06 832 1,370 
Wheat bran ; 120 215 12.70 tn Wi 9.11 90 149 
Wheat, breakfast, Heine PH 291 1420 
Wheat cereal, Ralston . 40 400 4.00 
Wheat, Cream of, cooked 0.83 0.28 0.44 ‘ 
Wheat, entire . . . 53 374 5.00 0.72 3.44 68 112 
Wheat flour: 
Patent, enriched : 19 93 2 90 
Self-rising, enriched . 220 330 2 90 
Whole wheat hare 38 385 3 80 
Wheat germ ee. we 1,050 10.00 70 116 
Wheat, gluten . 78 200 50 83 
Wheat Krispies, Kellogg 50 292 5.00 0.63 
Wheat Krumbles, Kellogg 37 337 10.67 0.53 
Wheat Oata, Ralston . 70 430 2.10 
Wheat, Puffed . . 40 420 4.10 0.70 2:72 
Wheat, refined, break- 
fast cereal a 39 347 4.50 2.40 
Whey. ere 9. 44 35 119 196 
Whey, dried re: P 572 524 
Whitefish . . . . 150 263 0.42 0.19 
Whiting, fried . . , 48 258 0.70 194 320 
Whiting, steamed . 42 189 1.00 93 153 
Whole Wheat Flakes, 
Kelloggye: meee 43 374 6.33 0.53 
Whole wheat four. . 31 238 2.50 70 116 
Whortleberries, fresh . 20 18 
Winkles, boiled in salt 
water. . 136 219 15.00 1,800 2,965 
Winkles, boiled i in fresh 
water .° . “ 165 UG ie ake 500 832 
Yam bean, fresh root . 9 20 1.90 
Yams sal a ieeicee ae 8 41 7.40 
Yeast, Fleischmann : 24 561 Trace Trace Trace 
Yorkshire pudding. 101 128 0.68 0.06 662 1,089 


* For ionizable iron, refer to page 237. 
T See page 236. 
It is now customary to restore, fortify or otherwise augment mineral values of 
cereal products. Consult label on food. 
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SULFUR IN FOODS. 


Introduction—In fruits and vegetables the sulfur content is low 
and exceedingly variable from sample to sample. In its determina- 
tion considerable sulfur in the form of essential oils may be lost 
through volatilization. When dried fruits are treated with sulfur 
dioxide for preservation, unduly high values may be anticipated. 
The use of sulfate manures increases the sulfate content of the prod- 
ucts grown thereon. The enormous sulfur content of carrageen 
moss is probably due to large quantities of inorganic sulfate. 

Sulfur occurs in foods chiefly in organic combination, protein 
forms being the most important. The sulfur content of the follow- 
ing proteins is from Osborne, cited by Hutchison and Mottram{ 
(1936), and is calculated on the dry basis: 


Per cent. Per cent. 
Albumin, serum . . . . 1.930 jMyarbeohyowe 8 ae TOs cis 
Caseinogen Sere OS ee URSIN Ovalbumin a is eae ne lene 
Edestin te oe oe fe OL S80) Ovovitellin SS. See el O28 
Pepolsit ) es. «as. « 11,086 Oxyhemoglobin . . . . 0.568 
Chad we es 1 027 Zein a) Re ee em, SNOME SLOTE 


+ Food and Dietetics, Hutchison, R., and Mottram, V. H., 9th edition, 
Baltimore, Wm. Wood & Co., 1941. 


260 TABLE OF THE SULFUR CONTENT OF VARIOUS FOODS 


Tape 42.—The Sulfur Content of Various Foods. * 


(Estimated in milligrams of S per 100 grams of edible substances.) 


Food items. Mg. % Food items. Meg. %.- 
All Bran, Kellogg’s 182.0 Cheese, cheddar 230.0 
Almonds ae 145.0 Dutch 186.5 
Apples, cooking, raw . 2.9 Gorgonzola . 177.0 
Eating 126 Gruyéere . 206.0 
Apricots 6.1 Parmesan 251.0 
Canned . 1.0 Stilton 228 .0 
Dried 164.0 St. Ivel . ae 186.0 
Arrowroot et E Se 1.6 Cherries, cooking, raw 6.8 
Artichokes, globe, boiled 15.5 Eating ; 7.9 
Jerusalem, boiled 21.6 Glacé 21.0 
Asparagus, boiled 46.6 Chestnuts . 29.4 
Avocados ; 19.4 Chicken, roast 232.0 
Bananas 13.0 Chicory, raw . 1D Ay 
Barley, pearl 117.0 Chocolate, milk 67.0 
Beans, baked . 50.7 Plain 32.0 
Broad, boiled 27.0 Cocoa . 160.0 
Butter, raw 109.5 Cocoanut 44.0 
Boiled 47 2 Milk 23.8 
French, boiled . 8.3 Cod ; 171.0 
Haricot, raw 166.5 Baked 256.0 
Boiled AG 3 Conese. a sear 110.0 
Beef, corned 222.0 Corn Flakes, Kellogg’s 92.5 
Steak 203.0 Crackers: 
Fried . 271.0 Cream 77.8 
Stewed 287.0 Plain 83.4 
Topside 21220 Sweet ' 31.8 
Stewed 341.0 Cranberries, raw . 11-1 
Beers: Cream . : 33.0 
Pale ale, draught 23.2 Cucumber, raw : LEO 
Bottled . 23.8 Currants, black, raw . 33.1 
Mild ale, draught . 20.4 Red, raw 28.6 
Bottled : Zoe White, raw . 23.6 
Strong ale 34.1 Dried 30.8 
Stout 23.1 Curry powder 86.0 
Beets, boiled 22:1 “Dates. 51.0 
Blackberries 12.5 Doughnuts 56.4 
Bovril : 362.0 Duck, roast 395.0 
Brains, sheep . 108.0 Eel . - 130.0 
Brazil nuts 293.0 Egg white . 182.5 
Bread, white 54.5 Yolk 164.5 
whole wheat 76.0 Eggplant, raw 9.0 
Broccoli tops, boiled . 45.0 Endive. . ., 25.7 
Brussels sprouts, boiled . 77.8 Fat, dripping . 9.2 
Buns, currant . 73.4 Figs, dried 80.8 
Butter. =... es | Green 12.9 
Cabbage, red, raw 68.0 Fish paste . 185.0 
Savoy, boiled 30.4 Flour, white 108.5 
Spring, boiled 26.7 Whole wheat 123.5 
Winter, boiled . 23.4 Force ae ae 105.0 
comic : 11.7 Fruit salad, canned 1.8 
Beco Tene “srs a il ground 145.0 
, : ; : oose, roast ‘ 326.0 
‘ Boiled 5.0  Gooseberries, green 15.9 
Young, boiled 9.3 Ripe 13 5 
iliflower, boiled 29.4 Grapefruit le s 1 
eriac, boiled 12.8 Grape-Nuts, Post’s 145.0 
‘lery, raw 14.9 Grapes, black . 7.4 
Boiled 8.3 White 9.1 


* Masters, M., and McCance, R,. A.: Biochem. Jour., 33, 1308, 1939. 


TABLE OF THE SULFUR CONTENT OF VARIOUS FOODS 


Food items. 
Haddock, fresh 
Smoked . 
Steamed 
Hake .. 
Ham, boiled 
Hare, roast 
Hare, stewed, . 
Hazelnuts . 
Herring 
fried 
Honey . 
Honeycomb 
Horseradish 
Ice-cream . ; 
Jam, edible seeds ; 
Stone fruits . 
Jelly, com. 
Kippers 
Lamb cutlet 
fax)... 
Leeks, boiled . 
Lemons, whole 
Juice 
Lentils, raw 
Boiled 
Lettuce 
Loganberries 
Canned 
Macaroni 
Mackerel ‘ 
Malted Milk, Horlick’s 
Margarine . 
Marmalade 
Marmite (Vegex) 
Meat paste 
Milk, fresh, erhnle! . 
Condensed whole, unsweetened 
Condensed whole, sweetened . 
Condensed skim, sweetened 
Mince meat 
Molasses, see Treacle. 
Mulberries 
Mushrooms, raw . 
Fried 
Mussels 
Boiled 
Mustard ; * 
Mustard and cress, raw . 
Mutton chop . 
Leg 
Nectarines 
Oatmeal 
Olives, brined 
Onions, raw 
Boiled 
Fried 
Spring, raw 
Oranges, whole 
juice 
Ovaltine 
Oxo ; 
Parsnips, raw . 
Boiled 
Passion fruit 


Mg. %. 


226. 


MIRNDOROOBDINROOSCOCOCOSCOHDHD PWNONTDOHHOOOCOHDHNNOWOWDOOANNDMONDHDOOMNSDOOOOSOCO 


Food items. 
Peaches 
Canned . 
Dried 
Peanuts 


Pears, cooking (raw) 


Eating 
Canned . 
Peas, fresh, raw 
Boiled 
Dried, raw . 
Boiled 
Split, dried, raw 
Boiled . 
Canned . 
Pepper 2 ‘ 
Pheasant, baked ; 
Pineapple . 
Canned . 
Plaice 
Fried 


Plums, cooking awl 


Damson 

Eating 

Greengage 
Pomegranate juice 
Pork, leg 
Post Toasties 


Potatoes, new, boiled 


Old, raw 
Boiled ; 
French fried: . 
Roast . 

Prawns 

Prunes . 
Pumpkin, raw 
Rabbit : 
Rabbit, stewed 
Rabbit, see Hare. 
Radishes : 
Raisins 
Raspberries 
Rhubarb 
Rice. 

Roe, cod’s . 

Herring’s 

Rusk 

Ryvita . 

Sago (tapioca) 

Salmon 
Canned . 
Canned in oil 

Salsify, boiled 

Salt, table . 


Sausages, beef, fried . 


Black 
Breakfast. 
Pork, fried . 
Scallops 
Seakale, boiled 
Semolina 
Shrimp 
Smelts . 
Sole, Dover 
Spinach, boiled 
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Mg. %. 


5. 


1 


240. 
377. 
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262 BROMINE CONTENT OF FOODS 


Tasie 42 (ContrnueD).—The Sulfur Content of Various Foods. 


Food items. Mg. %. Food items. Mg. %.- 
Sprats,smoked . .. . . 922.0 Trout; raimbow ©“ >: 725.0% 169.0 
Spring greens, boiled me ee 28.5 Turbot Yo, oS ee ee 188.0 
Strawberries’. <<." a. 13.4 Turkey, roast-2 4.5. 2 eee 234.0 
Siloti Ae Set ee rt eee 20.0 "DPurnips) raw 2). eee 22.1 
Sugar, Demerara ees Be ye 14.0 Boiled. gt Cah it 21.2 
Swedes, raw er ees a 39.1 Turniptops, boiled . . . . 39.0 

Boiled 2 & ey.1eca8 Rt eats 30:5: Veal <2 27>) ee ee ee 191.0 
Sweet potatoes, boiled . . . 14.9 Vegetable marrow, boiled .. 5.5 
Syrup, ‘golden,’ corn . .. . 53.8 - Vers” say ee), cee eee 382.0 
Tangerines ee Ane eee ee 10.3 Vinegar are peer et 18.6 
Tapioca (minute) Se ae 35° - Walnuts, Hnolish (owe 104.0 
Tea Rr eee tee ar a | tees 177.0 Watercress Se. ae 127.0 
Tomatoes,raw .... . 10.7 Whelks wt Ree boca 401.0 

Fried one Os aes ee See 97.2)" Whiting = 3 ce.) eee 257.0 
Treacle, black ga Ae ae 68.5 


BROMINE CONTENT OF FOODS. 


Introduction.—Geographic location and climatic conditions are 
determining factors in the bromine content of foodstuffs. Those of 
marine origin or grown near the sea are always relatively richer 
than those produced inland. Comparative data are shown in 
Table 43. There is also a selective affinity on the part of the 
different plant tissues. The green parts are invariably richer than 
the roots of the same plant. Cereal grains are relatively low in 
bromine. Although fruits frequently contain very little of this 
element, there are outstanding exceptions as watermelon, musk- 
melon, and tomatoes. 

Methods for ascertaining the bromine content of foods are thor- 
oughly discussed by Neufeld. Analyses by this investigator com- 
pare on the whole with those of Damiens and Blaignon, although 
the latter tend to be higher. The source of the French material is 
not so clearly defined as in the case of the figures from western 
Canada. 


‘lery, 
boilec 


TABLE OF BROMINE CONTENT OF FOODS 


TasB_e 43.—Bromine Content of Some Foods.* 


Food items, 
Almonds (Fr.) . 
Apples (c) 

(Fr.) 

Apricots (Fr.) . 

Artichokes (Fr.) 
Jerusalem (Fr.) . 

Asparagus (Fr.) 

Bananas (Fr.) 

Barley (Fr.) 

Beans, favé (Fr.) 
Haricot verts (Fr.) . 
Mature (Fr.) 

Beets (i) 

Cra 8 ia (a 
Bread, white (Fr.) . 

Whole wheat (Fr.) 

White (i), unwrapped 

Wrapped .. . 

Cabbage (c). 

(i) . ; 

(Pry). 
Carrots (c) . 

(i) var 
CRrre aw 
Cauliflower (Fr.) 
Celeriac (Fr.) 
Celery (c) 

Cherries (Fr.) 

Corn (i) . 

(Fr.) : 
Cucumber (i) . . 
Currants, black (Fr.) 

Red (Fr.) 

Figs (Fr.) kone 

Micur (hr.).. .© . 

Fungi, edible (Fr.) 

Garlic (Fr.) 

Grapes (c) 
chy yies 

Grapefruit (c) 

Peel 
Leeks (Fr.) .. 
Lentils, dry (Fr.) 
Lettuce (i) 


Br in dried 
material, 
mg. %. 
Negligible 
0.30 
Trace 
0.28 
0.98 
0.62 
2.02 
0.54 
0.55-0.56 
0.18 
0.64 
Trace 

<0 20 
0.37-0.55 
0.09-0.61 

0.68 
0.70 
0.30 
2.50 
0.20 
0.45 
3.60 
<0.20 
0.39 
0.67-0.73 
0.38-0.47 
L736 
Trace 
0.6T 
0.15-0.19 
4.0 
0.094 


_ 0.088-0.17 


0.18 
0.09-0.12 
0.19-3.62 
44 
10 
.195 
90 
30 
30 
00 
90 


Stee ee 


Food items. 
Milk (i) . 
Millet (Fr.) 
Mushrooms (Fr.) 
Muskmelon (Fr.) 
Oats (Fr.) 
Onions (Fr.) 
Oranges (Fr.) 
Oranges (c) . 
Peel 
Parsnips (i) 
Peaches (c) . 
(Fr.) 


Pears (c) 

(Fr.) 

Peas, mature (Fr.) 

Pods (Fr.) 

Plums (Fr.) 
Potatoes (i) 

(hrs 
Quinces (Fr.) 
Radishes (Fr.) . 
Raspberries (c) 

CH) mae ee 
Rhubarb (i) 

Chir) a 
Rice (Fr.) 

Rye (i) 

(hrs) 
Shallots (Fr.) ; 
Strawberries (Fr.) . 
Tangerines (Fr.) 
Tomato (c) . 

(i) 

CEs) ees 
Turnips (c) . 

(Fr.) 

Turnip greens (c) . 
Watermelon (Fr.) . 
Wheat (i) 

Crile Fe oe 
Wheat-germ flour (i) 

Oil (i) ae. 
Yeast, top (Fr.) 


Br in dried 
material, 
mg. %. 

0.096 
0.38 
0.19-3.62 
9.45 
0.23-0.39 
0.10-0.22 
0.32 
0.60 
0.45 
1.30 

<0.20 
Traces- 
0.47 
0.60 
Negligible 
0.21 
0.63 
Negligible 
<0.20 
0.27-1.43 
negligible 
0.83 
0.90 
Trace 
0.90 
0.75 
Trace 
0.557 
0.19 
0.52 


* Data from Neufeld, A. H. (Canad. Jour. Res., 14, Sec. B., 160, 1936) are grouped 
according to source of food as inland (i) or coastal (ce); analyses of Damiens, A., and 
Blaignon, 8S. (Compt. rend., 193, 1460, 1931; Ibid., 194, 2077, 1932) are indicated by 


(Fr.) 
+ On fresh basis. 
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IODINE IN FOODS. 


Introduction. — Methods for determination of iodine where it occurs 
in minute amounts are far from satisfactory. No figure has been 
included in Table 44 which was not considered acceptable. i he 
analytical difficulties, however, must not be overlooked. Since 
iodine in many instances is a highly variable and accidental con- 
stituent of food, the tabulated data should be carefully evaluated. 

Iodine analyses are reported on both the wet and dry basis. 
Because of the wide variation in the water content of food samples, 
and because of the minute concentration of iodine, data on the 
desiccated material are more satisfactory to the analyst. Figures 
on the fresh food, however, are more readily evaluated by the 
layman. ‘The iodine concentration is expressed in a variety of 
Ways: as parts per million or billion (thousand million), as gamma 
(y) per cent, as micrograms per kilogram, as milligrams per kilogram. 
A microgram (y or ug.) is 0.001 mg. or one-millionth of a gram. 


mg. I per kg. = p.p.m. 
1000 (mg. I per kg.) = p.p.b. 
Y per gram p-p.m. 
y per cent = p.p. 100 m. 
y per kilo = p.p.b. 


For example, 0.450 mg. I per kg. = 0.450 p.p.m. = 450 p.p.b. = 
450 y per kg. 

Preserved fish and fishery products contain iodine in quantities 
comparable to those of fresh fish. Fish roes are especially rich in 
iodine. Liquors from canned shell-fish have a high iodine content. 
There are a few sea-foods which rank higher in iodine content than 
the oyster, but these are usually not so widely distributed, nor so 
readily obtainable. The iodine of shrimp and crab is concentrated 
largely in the non-edible portion (Coulson). 

The iodine content of plants is at a maximum in autumn and 
winter. Plants grown on the same soil take up varying amounts 
of iodine. Onions and asparagus appear to pick up more than 
cabbages. The latter in turn exceed the legumes which absorb 
more iodine from the earth than the cereals. The fruits take up 
still less iodine. Iodine uptake tends to vary directly with the 
water available for the growing crop. 

Iodine is more plentiful in those parts of plants where green 
coloring n.xtter is most intense. Young green leaves contain more 
than etiolated leaves, stems more than roots, and leaves than stems 
(Heller et al., 1935). 

The effect. of cooking upon Chinook salmon is given by Jarvis: 
Raw 444 p.p.b. (fresh) Raw 524 p.p.b. Raw 522 p.p.b. 
Baked 422 p.p.b. (fresh) Boiled 528 p.p.b. Fried 566 p.p.b. 


IODINE CONTENT OF VARIOUS FOODS 


Taste 44.—Iodine Content of Various Foods. 


(Italicized letters indicate trade names.) 


Food items. 
Abalone . 
Agar-agar 
Albacore 
Albacore* 
Alewivest 


Alfalfa 
Alfalfa 
Alfalfa 
Almond . 
Almond oil . 
Apples 
Apples 
Apple sauce 
Artichokes 
Asparagus 
Asparagus 


Asparagus . 
Asparagusf . 
Bacon 
Banana . 
Banana . 
Banana . 
Barley 
Barracuda . 
Bass, black . 


Bass, black . 


Bass, black . 
Beans* f 
Beef, roasted 
Beet tops 
Beets 

Beets 

Beets 

Beets 

Beetst 

Bing cherries 
Black bullhead . 


Blueberries . 
Bluefish . 


Bluegill . 

Bowfin 

Bread, white ¢ 
Bread, whole wheat 
Broccolit 

Buffalofish 
Buffalofish, big mouth 
Buffalofish, razorback 


Burbot 
Butter 
Cabbage 


* Canned. 


Source 
Pacific Coast 


Pacific 
Pacific 


Nebraska 
Goitrous region 
N. goitrous region 


Nebraska 
Oregon, goitrous 
Ohio 

South Carolina 
California 
Pennsylvania 


South Carolina 

Ohio 

Ohio 

America 

Spain 

Italy 

N. goitrous 

Pacific 

Iowa, Mississippi River 


Potomac River 


Washington 
Mississippi 

Ohio 

South Carolina 
California 
Florida 

Oregon 

South Carolina 
Ohio 

Oregon, goitrous 
Iowa, Mississippi River 


South Carolina 


Iowa, Mississippi River 
Iowa, Mississippi River 


Ohio 
Ohio 
Ohio 
Iowa, Mississippi River 
Iowa, Mississippi River 


Iowa, Mississippi River 


Atlantic 
Ohio 
Florida 


+ Cooked. 


N. goitrous = non-goitrous. 


SSHOO SONOS SOOO SOUS US OUOUO SU AUS USSU SOO TOOT OUOUUUUoso ss 


bo 
o> 
Lb) | 


Parts per 
billion. 

1,053 

1,660 

445 

790 

260 

500 

69 

47 

64 

20 

50 

89 


51 

162 

200 

5 

28 

73 

294 

10 

40 

50 

190 

178 
994-1,315 
92 
657 
8 
220 
19 
182 
38 
33 
10 
40 
206 
260 
1,870 
40 
180 
20 
80 
132 
108 
37 
30 
130 
20 
80 
20 
80 
800 
147 
188 


t Smoked 


bh 
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(Italicized letters indicate trade names.) 


D = dry, Parts per 
Food items Source. F = fresh billion 
Cabbage Nebraska D 62 
Cabbage South Carolina D 263 
Cabbage Goitrous D 7 
Cabbage N. goitrous D 30 
Cabbaget : Ohio F 20 
Cabbage, Chinese Ohio F 21 
Cabbage, Chinese South Carolina D 300 
Cantaloupe . Ohio F 23 
Carp. Iowa, Mississippi River F 10 
D 40 
Carp. Washington F 12 
Carrots . California D 8 
Carrots . Florida D 240 
Carrots Nebraska D 220 
Carrots . Oregon, goitrous D 2 
Carrots . South Carolina D 213 
Carrots . N. goitrous D 170 
Carrotst Ohio F 11 
Castor oil D 43 
Catfish South Carolina F 420 
D 1,940 
Catfish, channel Iowa, Mississippi River F 10 
D 40 
Celery California D 14 
Celery : Ohio F 123 
Celery leaves Florida D 655 
Celery stalks Florida D 291 
Chard, Swiss Florida D 992 
Cheese, cottage Ohio F 61 
Cherries . America ibe 33 
Chestnuts F 15 
Chocolate 4 D 30-80 
Chocolate beverage Ohio F 65 
Ciscot Se Lake Erie F 240 
; D 550 
Cisco roet Lake Erie F 270 
D 870 
Clams, hard America F 1,370 
D 6,20 
Clams, Little Neck Pacific F a 
Clams, minced . New England F 420 
D 
Clams, razor Pacific F tn 
Cocoa : D : 80 
Cocoa butter D 87 
Cocoanut oil D 95 
Cod . America . 240 
1,000 
Cod Massachusetts and New F 1,030 
York D 5,350 
Cod a Pacific F "254 
‘od, salt F 660 
Codfish, buck roe + ees 
C * ° 
Codfish cakes* . x 340 
~ 1,150 
Cedfish roe* |. 
Codfis:', shredded* “ ae 
‘ : D 
Cod-liver oil . Maine and New York D ape 
Cod-liver oil, ernde Scandinavia f 
: D 3,370 
Cod-liver oil, refined Scandinavia D 7/200 
* ’ 
Canned. t Cooked. t Smoked. 


N. goitrous = non-goitrous, 


IODINE CONTENT OF VARIOUS FOODS 


Food item. 


Coffee 
Collards . 
Collards . 
Collards . 
Conch 


Corn . 
Corn . 
Corn . 
Corn 


Corn, Country Gentleman* 


Corn, sugar* 
Corn, sweet . 


Cornt 


Crabs, Dungeness 


Crabs, King 
Crabs, soft 
Crabmeat 
Crabmeat* . 


Crabmeat* . 


Crabmeat* . 


Crabmeat flakes, blue ; 


Cranberries . 
Cranberries . 


Cream, 20 per cent 


Cream, whipped 
Cucumbers . 
Cucumbers . 
Dasheens 
Dates 
Dewberries . 
Dewberries . 
Eel 

Peds 1) 2 
Eggplant 
Eggplant 

Figs, dried : 
Finnan haddie* 


Flounder 


Flounder 
Flounder, winter 


Flounder, winter 
Gar pike 


Grapes, dried 
Grape juice . 
Grapefruit 
Haddock 
Haddock 


Haddock 


* Canned. 


Source. 
Brazil 
Florida 
Georgia 
South Carolina 
Florida 


Goitrous 
Nebraska 

N. goitrous 
Kentucky 
Maryland 
Maryland 
Pennsylvania 


Ohio 
Pacific 
Pacific 


South Carolina 
Oregon 
Virginia 
Japanese 


America 


Cape Cod 
Cape Cod 
Ohio 

Ohio 

Florida 

South Carolina 
Florida 

Italy 

Florida 

South Carolina 


Ohio 

Florida 

South Carolina 
Italy 

Atlantic 
Washington 
Cape Cod 
Mississippi River 


Spain 
Ohio 


America 
Massachusetts 


New York 


+ Cooked. 


N. goitrous = non-goitrous. 


(Italicized letters indicate trade names.) 


D = dry. 
F = fresh. 


SOOKHOOSOTONO day HOOUOOUUOTUYHOD 


CsO gS SSdO SSO sO HO THOOTOOOTOUUss 


x. 
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Parts per 
billion. 


80 
127 
18-140 
232 
290 
1,140 
4 

0 

62 
68-720 
43 

33 
23-73 
90-250 
52 
102 
362 
490 
425 
1,750 
148 
750 
420 
1,180 
3,150 
180 
870 
100 
26-37 
57 

72 
212 
530 
228 

5 

110 
169 
800 
108 per egg 
147 
187 
12-69 
230 
820 
290 
1,180 
233 
180 
730 
53 

10 

40 
120 

9 

13 
290 
1,050 
5,630 
2,900 
1,647 
9,070 


t Smoked. 
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(Italicized letters indicate trade names.) 


D = dry 


Food iteins. 


Haddock, salted 
Halibut . 


Halibut . 
Hazelnuts 
Herring’ <" % |. 
Herring, salted . 


Herringt 


Herring miltt 
Herring roe . 
Herring roe* 
Herring roet 
Kale . : 
Kaleiw a. 
Lamb chop . 
Lard . 
Lemon juice 
Lemonade 
Lettuce . 
Lettuce . 
Lettuce . 
Lettuce . 
Lettuce . 
Lettuce . 
Lettuce .. 
Lima beans . : 
Lima beans, green* 
Ling . ; 
Ling cod 
Linseed oil 
Lobster . 


Lobster, spring . 
Lobster* : 


Loganberries 
Mackerel, common 


Mackerel, common, salted 
Mackerel, Spanish . 


Mackerel, Spanish . 
Mate Og e 
Mayonnaise 
Milk, whole 
Milk, whole 
Milk, whole 
Milk, whole 
Milk, whole 
Milk, skim 
Milk, skim . 
Milk, malted 
Milk, goat’s 
Mullet 


Mullet, salted . x 
\ 


* Canned. 


Source 


America 
Washington 


Washington 


Washington 


Florida 

South Carolina 
Ohio 

America 


Ohio 

Florida 
Georgia 
Nebraska 

Ohio 

South Carolina 
Goitrous 

N. goitrous 
Maryland 
Maryland 


Washington 
America 


Pacific 


Oregon 
Massachusetts 


Washington 
Brazil 
Ohio 
Maryland 
Nebraska 
Ohio 
Goitrous 
N. goitrous 
Maryland 
Minnesota 
Ohio 
California 
Florida and South Caro- 
lina 


+ Cooked. 


N. goitrous = non-goitrous, 


F 


= fresh. 


SHOALS SOOO AGS SO OO a ah ah ad Pat fp fy fy 


Parte per 
billion. 
320 
680 
250 
830 
304 
15 
214 
490 
890 
530 
1,000 
600 
951 
3,790 


160 
271 
67 
320 
33 

10 

25 

91 

12 

84 
400 
4,850 
20,490 
290 
560 


t Smoked. 
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Food items. 
Mussels . 
Mussels . 
Mussels, sea* 


Mussels, liquor* 
Mustard greens 
Mustard greens 
Oats . 

Oats . 

Oats, rolledt+ 
Okra . 

Olive oil . 
Onions 

Onions 

Onions 

Orange juice 
Oysters . 


Oysters 
Oysters 
Oysters . 
Oysters* 


Oysters, liquor* 
Oyster juice, fresh . 


Peaches . 
Peaches .- 
Peaches* 
Peanuts . 
Peanut oil 

Pears 

Pears 

Pears, green 
Pears, ripe . 
Pears, Bartlett* 
Peas . Z 
Peas* , 

Pep, Kellogg 
Peppers, Bell 
Perch, salt water 
Perch, white 


Perch, yellow 


Periwinkle 
Pickerel . 


Pimentos 
Pimentos 
Pineapple* 
Plums, fresh 
Pollock 


Pollock 
Pompano 


Poppyseed oil 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


* Canned. 


Source 
Atlantic 
Pacific 


Mississippi 
South Carolina 


Minnesota, goitrous 


N. goitrous 
Ohio 
South Carolina 


Florida 
Nebraska 
South Carolina 


Atlantic 


Maryland 
Pacific 
Japan 


Oregon, goitrous 
South Carolina 
Ohio 

Spain 


Nebraska 
Oregon, goitrous 
California 

South Carolina 
Ohio 

California 
Pennsylvania 


Florida 
Pacific 


Potomac River 


Potomac River 


Georgia 
South Carolina 


Ohio 


Massachusetts 


Florida 
Georgia 
Idaho 
Maine 


+ Cooked. 
N. goitrous = non-goitrous. 


(Italicized letters indicate trade names.) 


eo he) 
Hl 
ve 
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Parts per 
billion. 
1,900 
802 
970 
2,860 
6,720 
633 
224 
10 
23-175 
157 
223 
66 
209 


t Smoked. 
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(Italicized letters indicate trade names.) 


Food item. 


Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 
Potatoes 


Potatoes 
Potatoes 
Potatoes 
Potatoes, boiled 
Potatoes, mashed 
Potatoes, sweet 
Potatoes, sweet 
Prunes 

Prunes, driedt . 
Raisins 

Ray . 

Rice . 

Rice . 


Rice Krispies, Kellogg 


Rutabaga , 
Rutabaga tops . 
Rye ae 
Sago . 

Salmon, Chinook 
Salmon, Chinook* . 


Salmon, Chum . 
Salmon, Chum* 


Salmon, Coho* 


Salmon, pink 
Salmon, pink* 


Salmon, red 
Salmon, red* 


Salmon, silver 
Salmon, sockeye 
Salmon, steelhead . 
Salmon oil 
Sardines* 
Sardines* .. 
Sardines, salted 
Sardine oil 
Sardine oil 
Scallops. . . 
Scallops, giant .. 


Scup. 


Seaweed, dried . 
Sesame oil 
Shad. , 

Shad roe 

Shad roe* 
Shrimp 

Shrimp 


Shrimp, headed 


* Canned 


Source. 
Maryland 
Michigan 
Minnesota 
Nebraska 
North Dakota 
Pennsylvania 


South Carolina 
Goitrous 

N. goitrous 
Ohio 

Ohio 

Florida 

South Carolina 
Oregon 

Ohio 

Europe 


India 
Italy 


South Carolina 
Mississippi 
N. goitrous 


Washington 
Alaska 


Washington 
Alaska 


Alaska 


Washington 
Alaska 


Washington 
Alaska 


Washington 
Washington 


Alaska and Washington 


California 
Maine 


California 
Maine 
Pacific 


Atlantic 


Washington 
Washington 
Washington 
Pacific 


Georgia, Louisiana and 
South Carolina 


t Cooked. 
N. goitrous = non-goitrous. 


D = dry. 
= fresh. 


F 
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Parte per 
billion 


38-68 


t Smoked. 
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Food item. 


Shrimp* . 
Shrimpf . 
Smelt 


Smelt 
Snapper, red 


Snapper, red. 
Soup vegetables 
Spinach. . . 
Spinach . 
Spinach . 
Spinach . 
Spinach . 
Spinach . 
Spinach . 
Spinach . 
Spinachf 
Squash : 
Squash, summer 
Squid 
Strawberries 
Strawberries 
String beans 
String beans 
String beans 


String beans 
String beans 
String beans* 
Sturgeon 
Sugar 
Tapioca . 
Tea 

Tea, green 
Tomatoes 
Tomatoes 
Tomatoes 
Tomatoes 


Tomatoes 
Tomatoes* 
Tomatoes* 
Tomatoes* 
Tomato juice 
Trout 


Trout, brook 
Trout, rainbow . 
Trout, salmon 
Trout, steelhead 
Tuna, bluefin 
Tuna, bluefin* 


Tuna, yellowfin 
Turnip tops 
Turnip tops . 
Turnip tops 
Turnip tops 
Turnips . 
Turnips . 


* Canned. 


Source. 


Georgia and Alabama 


Columbia River 


Florida and Alabama 


Washington 
Oregon, goitrous 
California 
Florida 

Georgia 
Maryland 
Nebraska 
Oregon, goitrous 
South Carolina 
N. goitrous 
Ohio 

Florida 

South Carolina 
Pacific 

Florida 

South Carolina 
Florida 
Maryland 
Pennsylvania 


Oregon, goitrous 
South Carolina 
Mississippi 
Washington 


Ceylon 
China 
California 
Nebraska 
Ohio 
Pennsylvania 


South Carolina 
Florida 
Maryland 
Mississippi 
Ohio 

Lake Erie 


Washington 
Washington 


Washington 
Pacific 


Pacific 

Florida 
Georgia 
Mississippi 
South Carolina 
Florida 

South Carolina 


+ Cooked. 
N. goitrous = non-goitrous. 


Fr 


(Italicized letters indicate trade names.) 


= dry. 
= fresh. 
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Parts per 
billion. 


380 
1,140 
210 
710 
10 

70 
309 
310 
1,440 
280 
13 

32 
657 
296-1,079 
330-346 
116 
20 
693 
32 

55 
136 
625 
209 
197 
181 
267 
58-75 
20-33 
170-270 
29 
210 
70-90 
629 


42 
100 
377 
380 
160 
390 
340 

2,296 
111-634 
364 

376 

235 

271 


~ Smoked 
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(Italicized letters indicate trade names.) 


D = dry, Parts per 
Food items. Source. F = fresh. billion 
Weale= Ss) 1 3aa eee ie CG 4 bo 
Vegex (Marmite) : Pd 
Walnuts. . : pew 
T * 

Whale steak a 
Watermelon . . . . South Carolina D 402 
Wheat 2... ic). seieCanads D 3-6 
Wheat . . . . . . Minnesota, N. goitrous D 1-7 
Wheat... . . . Nebraska D 0 
Wheat.) 2.7». 2) wo eN eROLIrOUS D 4-9 
Wheatena ee Cae F 30 
Whitefish . . . . . Lake Erie F 30 
D 110 

Whiting . D 300 

* Canned. + Cooked. t Smoked 


N. goitrous = non-goitrous. 


ANTITHYROID EFFECT OF FOODS IN MAN 


It is recognized that goiter may develop in laboratory animals or 
in man despite presumably adequate intake of iodine. Over the 
past 20 years evidence has been accumulating to indicate that there 
are agents in certain foods which are capable of inhibiting the utiliza- 
tion of iodine by the thyroid gland. Probably more than one such 
substance possesses activity as heating is destructive in some in- 
stances but not in others. Apparently water-soluble, the active 
principle may be leached out in cooking water. It is unlikely that 
the iodine content of any of the foods, except clams and oysters, 
was great enough to diminish uptake of 11". Individual foods may 
show a variable effect; cabbage, for example, becomes more potent 
with approach of winter. Many persons undoubtedly consume 
quantities of such food without visible effect, but occasionally the 
circumstances are just right for thyroid hyperplasia 


GOITROGENIC FOODS Ze 
Tasie 45.—Goitrogenic Foods* 
Food items. Grade. Food items. Grade. 
Almonds, raw Milk, past. 0 to 2 


Apples, raw 
Apricots, dried . 
Bananas,raw . . . 
Beans, baked, canned . 

black, cooked 

lima, cooked . 

string, raw 

cooked . 

Beefsteak, raw . 
Beets, cooked 
Blackberries, froz. . 
Broccoli, cooked 
Bonita, canned . 
Cabbage, raw 
Carrots, raw 

cooked . . . 
Cauliflower, cooked 
Celery,raw. . . 
Cheese, Amer., past. 


—_ 


oo 


= 


bo 


ww 


oo 


Mustard, dry 
Mushrooms, cooked 
Olives, pickled green 
Onions, raw we 
Orange juice, fresh 
Oysters, raw 
Peaches, froz. . . . 
Peanuts, raw or roasted 
Pears, raw 

juice, fresh 

canned Ara 
Peas, raw or cooked 
Pineapple, canned .. 
Potatoes, raw or boiled 
Radishes, raw oo ee 
Raisins, Thompson seedless 
Raspberries, froz. 
Rice, boiled 
Rutabaga, raw . 


— (ax) 
bo bo bo 


—_ 
ho 


—_ 
bo 


ew) 


or 


Clams,raw. . . puréed raw 

Corn, froz. juice, raw 

Cucumbers, raw cooked 0 to 1 
Custard, baked Rye bread 

Dates, dried Salt, NaCl 


Filberts, raw 
Grapefruit, raw 
Grapes, fresh Tokay 
Green peppers, raw 
Ice cream : 
Lettuce, raw 

Liver, broiled. 
Lobster, boiled . 
Loganberries, froz. 
Melon, honey dew . 


—_ 
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i) 


* Greer, M. A., and Astwood, E. B.: 


Sardines, canned 
Shrimp, boiled . 
Spinach, cooked 
Squash, banana, cooked 
Strawberries, froz. . 
Tangerines, raw 
Tomatoes, raw . 

juice, fresh 
Turnips, raw or cooked 
Walnuts,raw . . . .. 
Endocrinology 43, 105, 1948. 
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Antithyroid activity was measured by observing the inhibition of radio-active 
iodine (I'*!) uptake according to Stanley, M. M. and Astwood, E. B.: Endocrinology 
41, 66, 1947. Foods tested were eaten to satiety and the results graded arbitrarily: 
0—no inhibition; 1—slight or questionable; 2—moderate depression without complete 
inhibition; 3—complete inhibition for less than 4 hrs.; 4—complete inhibition from 
4 to 24 hrs.; 5—complete inhibition lasting 24 hrs. 
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CHAPTER 9. 
VITAMINS IN FOODS. 


Introduction.—[ull vigor and health demand for their main- 
tenance substances other than carbohydrates, proteins, fats, 
minerals and water. The number of such substances discovered 
has been unexpectedly high and amazing progress has been made 
since Funk (1911) coined the word “ vitamine.”’ 

Vitamins are assayed by chemical, bacteriological and biological 
methods, the latter involving determination of curative or prophy- 
lactic doses. Data obtained on experimental animals cannot always 
be applied in detail to humans who rarely exist under limitations 
such as can be imposed by the laboratory. Vitamin deficiency in 
man usually is a complex matter, making the clinical aspects 
difficult to evaluate. Vitamin deprivation ultimately produces 
widespread constitutional mal-effects. The availability of any one 
vitamin is not entirely a matter of its ingestion. The chemical 
environment in which the vitamin is elaborated and its vitamin and 
food associates in the alimentary canal determine in some measure 
the degree of its utilization. Excess in any one factor unbalances 
physiologic economy and may lead to a relative deficiency in some 
other factor. The inter-relationships among the vitamins are 
assuming increasing importance with advance in our knowledge of 
the chemical behavior of these small but vital dietary factors. 

The use of letters to designate the vitamins dates back to the 
time when these unidentified factors could be described only as 
“fat-soluble A,” “water-soluble B,” and the like. This type of 
notation has been convenient but is being replaced by appropriate 
chemical terms, as carotene and thiamine. Since successive stages 
of separation and identification have left behind many terms no 
longer in use, a glossary is provided on page 350. This also provides 
a means of offering condensed information which has accumulated 
from vitamin investigations. 


VITAMIN A. 


Chemical Behavior.—Vitamin A is a primary alcohol derived 
from the carotinoid pigments of plants. It crystallizes in pale vellow 
needles which melt at approximately 8° C. and are soluble in oils 
and fats. It is unaffected by dilute acids and alkalies. Vitamin A 
is fairly stable to heat in the absence of oxygen, but is destroyed by 
oxidation, especially at high temperatures. Oxidation is slow at 
room temperature. Vitamin A, like vitamin E, is inactivated by 
exposure to ultra-violet irradiation and by rancidity of its fatty 
vehicle. ; : 

(274) 
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The carotinoid pigments vary in their vitamin-A values, the most 
active being beta-carotene. This is a crystallizable orange-red pig- 
ment, soluble in oil which, like vitamin A, is oxidized and destroyed 
by air, especially at high temperatures. Carotene is insoluble in 
water, acids and alkalies; it is sparingly soluble in alcohol. 

More information is needed on the availability of the different 
carotenes and cryptoxanthine (also spelled kryptoxanthin). Another 
carotinoid pigment, lutein, has no vitamin A activity but it appears 
to decrease storage of this vitamin although not interfering with 
absorption of carotene. Since lutein is common in natural food- 
stuffs, possible antivitamin action should be investigated. According 
to Nutrition Reviews 7, 181, (June) 1949, it is generally accepted 
that amounts of carotinoids needed to permit detectable vitamin A 
storage are about ten times greater than those necessary to prevent 
symptoms of avitaminosis. 

The conversion of carotene or provitamin A into active vitamin 
was once thought to be easily accomplished by liver cells. In general, 
it appears that the body is extremely wasteful of carotene and while 
it can use it, it often does not. Vegetable sources, then, do not 
furnish a dependable supply of the vitamin, especially in disease. 

“A” activity is shown by more than one form of vitamin A (refer 
to p. 361) and carotene (p. 352). 

Absorption and Storage.—Vitamin A occurs in natural oils and 
fats as an ester. Commercial preparations may contain the free 
alcohol which apparently is esterified before absorption by way of 
the lvmphatics. The vitamin is also transported and stored as a 
fatty acid ester. The hydrocarbon carotene cannot enter into such 
combination and thus is less absorbable. Bile is essential for utiliza- 
tion of carotene, a bile acid derivative probably being formed. The 
presence of bile is advantageous for the absorption of vitamin A 
but not altogether necessary. Since they are fat-soluble, both caro- 
tene and vitamin A are poorly absorbed from the intestines whenever 
fat digestion and absorption are defective. Absorption of vitamin A 
reaches a maximum three to five hours after administration whereas 
carotene requires six to seven hours. The latter may show extremely 
low absorption and much may be destroyed in the intestines. 

Investigators disagree as to the relative loss of vitamin A and 
carotene through excretion in mineral oil. Prolonged use of this 
laxative is probably unwise except in conjunction with a diet rich 
in vitamin A. It is generally agreed that the oil should not be given 
near meals, nor should it be used by persons who depend on plant 
sources for their vitamin. However, the last word has not yet been 
said on this subject. According to the commonly accepted theory 
on the mechanics of fat absorption neither glycerides nor paraffin 
should be absorbed. Frazer, offering a different hypothesis, (1938- 
44) has presented experimental data showing absorption of both 
triglycerides and paraffin oil. Molander (1949) using rats has tested 
three carriers of carotene for absorption: (1) emulsified mineral oil 
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(particle size 0.5y or less), (2) unemulsified corn oil, and (3) a mixture 
of fatty acids obtained from corn oil. The paraffin oil and its con- 
tained carotene were absorbed to the extent of 65 and 66 per cent 
respectively, only slightly less than the absorption shown with corn 
oil, and the distribution was systemic in both. The fatty acid 
mixture proved inefficient and carotene absorbed tended to collect in 
the liver. Conversion of carotene to vitamin A supposedly occurs 
in the liver although it is known that in rats the intestinal wall is 
the site of this change (Deuel, 1946-47). 

The liver is the chief storage depot of vitamin A and may contain 
a large reserve of this factor except in infancy and early childhood. 
Ordinarily depletion is not rapid but fevers and infections hasten 
the loss from the tissues. Administration of thyroxin diminishes 
the reserves of this vitamin as an antagonism exists between them 
leading to destruction of the vitamin. In replenishing these stores, 
oral administration of the active vitamin is the method of choice. 
This route is less effective when derangement of intestinal absorption 
exists. Both the conversion of carotene to vitamin A and the utili- 
zation of the active vitamin are adversely affected by impaired liver 
function. 

Vitamin A is not excreted by the kidneys unless the permeability 
of the renal filter bed is altered. The réle of vitamin A in the kidneys 
is not clear. Given in excessive amounts, vitamin A concentration 
rises in kidney tissue and there is a stimulation of activity such that 
temporarily urea clearance is increased. A diuretic effect has been 
noted in persons who are subject to rapid weight changes through 
loss of water. 

Carotene likewise does not ordinarily escape into the urine. When 
present in excess, it tends to accumulate in such obvious spots 
as calloused areas of the skin. This yellowing of the skin differs 
from jaundice in that the whites of the eves are unaffected whereas 
in retention of bilirubin the pigment is first noted in the eyes. 

Physiologic Action and Deficiency Effects. — According to Sherman 
(1941) vitamin A significantly affects the general internal environ- 
ment of the body. It is necessary for optimal health and vigor in 
both children and adults. 

Deficiency of vitamin A retards growth and development in 
experimental animals. The retardation does not affect all tissues 
alike. Wolbach and Bessey (1940) have shown that expansion of 
the nervous System may continue after growth of bone ceases. 
Mechanical damage to brain, spinal cord and nerve roots occurs as 
a result of this unequal development. 

Deficiency of vitamin A seems to exert its effects chiefly upon 
the epithelial tissues. The normal mucosa of the respiratory and 
urmary tracts and of the eyes is transformed into stratified, corni- 
fied epithelium, and with this change there is lowered resistance to 
infection. Phe increased susceptibility to respiratory, urinary and 
possibly other infections which occurs in Vitamin-A deficiency seems 
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to be due to impairment of the normal epithelial barrier to invading 
organisms. It can be overcome by an adequate supply of the vitamin 
and in this sense vitamin A is “anti-infective,”’ but there is no 
evidence that the use of vitamin A supplements can increase pro- 
tection against infections when the epithelial surfaces are unimpaired 
by vitamin-A deficiency. 

According to Cameron (1939) lack of vitamin A is associated with 
storage of water in various tissues of the body, notably in the head 
region in the early stages of deficiency. This may have some bear- 
ing on the increased nasal secretions seen in the common cold. It 
has been suggested that vitamin A may be of value in treating 
patients with water retention of obscure origin. Caldwell (1941) 
has used vitamin A and unsaturated fatty acids with success in 
treating nephrosis in children. 

In the eye marked deficiency of vitamin A affects the conjunctiva 
and cornea, producing the condition known as xerophthalmia. In 
the skin a condition of xerosis with diminished secretion may occur, 
and in adolescents and adults this may appear as a follicular or 
papular dermatosis (phrynoderma). Marked degrees of vitamin-A 
deficiency may produce similar metaplastic changes in the epithe- 
lium of the urinary tract, including the bladder, renal pelvis and 
possibly the tubules. Whether or not these changes predispose to 
calculus formation is a question which is still undecided, but indi- 
viduals susceptible to renal lithiasis should be assured a high intake 
of vitamin A. It has been reported that the tendency to form stones 
is increased when A deficiency is accompanied by defects of calcium 
and phosphorus metabolism. Vitamin A appears to protect the 
kidneys against damage due to injection of parathyroid hormone 
into rats (West and Morgan). 

It is now well established that the photosensitive substance pres- 
ent in the retinal end-organs which enables them to react to light 
is a pigment formed by the combination of vitamin A with a protein. 
This substance, rhodopsin or visual purple, is the photo-active 
element in the rods. When this pigment is exposed to light it is 
bleached and chemically altered, apparently with the liberation of 
vitamin A. Even slight degrees of A deficiency affect retinal func- 
tion which is manifest first, as diminished ability to see clearly in 
low intensities of illumination (elevated light threshold), and second, 
as slowness in recovering visual acuity after the retina has been 
bleached by exposure to a bright light. The first effect is responsible 
for the clinical condition known as hemeralopia or night blindness, 
but even persons unaware of inability to see well in relative darkness 
may be much slower than normal in recovering vision after exposure 
to a bright light, such as the glare of an automobile headlight. 

Clinical Estimation of Deficiency.—Slow recovery from bleaching 
and defective adaptation to darkness are the most delicate indices 
of vitamin-A deficiency at present available. In recent years they 
have been made the basis of tests for clinical vitamin-A deficiency 
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and a number of photometers have been developed for testing these 
functions. The principle employed is that of exposing the eyes to 
a definite bright light for a fixed period of time to bleach the retina 
and then measuring the amount of illumination required to dis- 
tinguish a test object at intervals during the period of recovery or 
determining the time required for recovery of vision at an arbitrary 
degree of reduced illumination. In the presence of deficiency, 
recovery is both slow and incomplete. While the test is undoubt- 
edly valuable, there has been a tendency to overestimate its relia- 
bility and specificity. To be reliable an exacting technic must 
be followed and all other possible causes of diminished visual func- 
tion excluded. Vitamin A deficiency is demonstrated, not so much 
by the finding of poor adaptation, as by improvement under thera- 
peutic administration of this factor. Normal response to the photo- 
metric test indicates very recent satisfactory intake of vitamin A 
and may be associated with a low blood level, thereby suggesting 
inadequacy of vitamin stores. 

Investigations by Wise and Schettler (1938) suggest that persons 
whose occupation requires a high degree of visual acuity, of dark 
adaptation, or of exposure to brilliant light should be assured an 
abundant supply of vitamin A. 

The concentration of vitamin A in blood plasma may be ascer- 
tained by the production of a fleeting blue color with antimony 
trichloride. Accuracy is possible only with a photoelectric instru- 
ment capable of indicating the point of maximum color develop- 
ment. Results are expressed in abstract values as “blue units” or 
mathematical expressions related to the galvanometer readings of 
the colorimeter. 

The carotene content of plasma may be readily determined and 
varies around 0.1 mg. per cent. Ingestion of this pigment raises 
the blood level and may lead to its deposit in certain tissues, notably 
calloused areas on the hands and soles where it apparently awaits 
destruction or excretion in the sebaceous glands. There is no con- 
sistent relationship between the plasma carotene and vitamin A 
concentrations and single determinations are not a reliable index of 
vitamin A stores in the tissues. 

Requirement.—The minimal requirement for the adult has been 
placed at 20 to 30 L.U. per kilo daily (Booher, 1939) but is it gener- 
ally believed that 40 I.U. is a safer minimum. The recommended 
allowance for vitamin A is 1500 I.U. for children under one year, 
2000 up to 3 years, 2500 up to 6 years, 3500 from 7 to 9 years, 4500 
from 10 to 12 years, 5000 for girls over this age, and 5000-6000 for 
teen-age boys. Adults are advised to take 5000 ULI. Pre 
lactation raise the requirement to 6000 and 8000 L.U. 
These allowances are based on the premise that 
thirds of the vitamin A value of the 


gnancy and 
respectively. 
approximately two- 
average American diet is con- 
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tributed by carotene and that carotene has half or less than half the 
value of vitamin A. 

Sources.—In general, the carotinoids are the plant sources of 
vitamin A while both carotene and active vitamin occur in animal 
products, such as butter, egg-yolk, liver, and fish liver oils. The 
International Unit, identical with the U.S.P. unit, is equivalent to 
0.6 ug. of pure B-carotene. 

Carotene and xanthophyll are responsible for much of the yellow 
color in plants. Green pigments may mask carotinoids; chlorophyll 
itself provides no vitamin A. In general, provitamin A is present in 
proportion to the depth of color in plant foods. Yellow vegetables, 
therefore, are superior to the corresponding white varieties but only 
insofar as vitamin A is concerned. Likewise, dried green peas are 
better than the yellow variety. Carrots, sweet potatoes and pump- 
kin rate highest among the yellow vegetables, but yellow turnips 
are a poor source of vitamin A. The green leafy vegetables are 
outstanding in their content of provitamin A; the greener and 
thinner the leaf, the better. 

Among animal sources, fish-liver oils rank highest; they are rich 
in vitamin A and relatively low in carotene. Shark-liver oil is out- 
standing in its A content. Egg-yolk and butter fat (milk, cream, 
butter, cheese) are excellent sources; their color is of limited value 
in judging their vitamin-A potency since both the pigment carotene 
and the colorless vitamin occur in variable proportions. One quart 
of milk contains sufficient vitamin on the average to meet the daily 
minimum vitamin requirement of an adult (Moore, 1939). Cow’s 
milk contains only one-tenth to one-fourth the vitamin-A content 
of human milk (Yudkin, 1939). 

For supplementing the diet, when this is indicated, fish-liver oils 
are preferable to purified carotene or purified vitamin-A prepara- 
tions. 

Fish vary from zero to high values, even in the same group as 
salmon which one would ordinarily expect to be rich in vitamin A. 
Products canned in vegetable oils thereby acquire vitamin E but no 
A. Fish either low in fat or deprived of natural oil are not likely 
to furnish much vitamin A. 

Provision of adequate vitamin A or carotene calls for simultaneous 
availability of vitamin E. Hence green leafy vegetables are superior 
to the yellow fruits and vegetables in this respect. Additionally, 
vitamin C in conjunction with E enhances A value. It would, there- 
fore, seerm worthwhile to plan food combinations to carry all three 
of these vitamins, as sweet potatoes and greens. An orange provides 
carotene, ascorbic acid and some vitamin FE. 

Overdosage. —No harm has been reported from liberal administra- 
tion of vitamin A but massive doses, as 300,000 I.U. daily, may not 


be tolerated well. 
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Good Sources of Vitamin A 


Butter Fish roe 

Cheese, whole milk Honeycomb 

Cream Kidney 

Eel Liver 
Egg-yolk Margarine (fortified) 
Fish liver oils Oysters 

Fish (questionable) Suet, beef 


Good Sources of Carotene 


Preferred: leafy green vegetables 


Broccoli Endive (escarole) 
Beet tops Kale 

Chard Spinach 

Collards Turnip greens 
Dandelion greens Watercress 


Secondary: green and yellow foods 


Apricots *Persimmons 

Asparagus, green Prunes _ 

Beans, snap Pumpkin 

Carrots Peas, green 
*Mango *Peppers, green 
*Papaya *Sweet potatoes 

Peaches, yellow Squash, winter 


* Good vitamin C source. 


VITAMIN B COMPLEX 


“Vitamin B” was the first of the food accessories to be recog- 
nized. Known as “ water-soluble B,” it was assumed to be a single 
substance. Investigations into its nature, however, have yielded 
a procession of compounds which probably is not yet complete: 
thiamine, riboflayin, nicotinic acid, pyridoxine, pantothenic acid, 
biotin, inositol, choline, p-aminobenzoic acid, folic acid and vitamin 
By. Whether all of these are essential for human nutrition or not 
remains to be seen. However, members of this group have been 
demonstrated as necessary to all forms of life from the lowest to the 
highest, emphasizing the universality and fundamental character of 
these factors (R. J. Williams, 1941), 


THIAMINE. 


Chemical Behavior. —Thiamine chloride is a colorless, crystalline 
substance, CieHi;,ON,SCI, characterized by a yeast-like odor. 
marked solubility in water, slight solubility in aleohol and insolu- 
bility in oils. Since it is readily adsorbed, clarification of liquid foods 
by filtration through fuller’s arth, charcoal, and the like may result 
in appreciable loss of this vitamin. Charcoal, therefore, should not 


be prescribed under conditions where it will interfere with absorp- 
tion of ingested thiamine. 
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‘The vitamin B, commercially available is thiamine hydrochloride 
with 1 molecule of water of hydration. In aqueous solution (1 to 
20) a pH of approximately 3.5 is observed. Such solutions may be 
sterilized without loss by heating to 120° C. for thirty minutes or 
more, the stability depending upon the highly acid reaction (Molitor 
and Sampson, 1936). 

Greengard (1940) has reported upon the numerous pharma- 
ceutical incompatibilities of thiamine chloride. On standing at 
room temperature for several months, aqueous alcoholic solutions 
precipitate thiochrome (oxidation product) which has no vitamin 
activity. Elixirs, therefore, should be used within sixty days. Since 
tannic acid precipitates thiamine chloride, only detannated wines 
should be used as a vehicle for this vitamin. Iron-and-ammonium 
citrate and ferrous sulfate should not be administered with thiamine 
chloride. 

Thiamine is unstable in neutral and alkaline media. Ultra-violet 
light is destructive. The vitamin is decomposed by sulfites which 
are formed in sulfuring of fruits preparatory to drying. Its response 
to the presence of various salts differs widely with changes in pH 
and temperature; phosphates are more protective than acetates. 
Thiamine occurs naturally in the free form and as pyrophosphate or 
cocarboxylase. In carboxylase activity both magnesium and man- 
ganese have a stimulating réle. 

Absorption and Storage.—Thiamine generally is thought to be 
readily absorbed from foodstuffs by the normal gastro-intestinal 
tract but, like the utilization of carotene, there is some doubt on the 
subject. (Refer to Sources.) Certainly older persons absorb the 
vitamin less efficiently. It is important that ample hydrochloric 
acid be present in the stomach to assure absorption later. [Exposure 
to duodenal alkalinity may be destructive. Since vitamin B, is 
not as effectively stored in the body as vitamin A, its reserves are 
much more quickly exhausted, that is, in a matter of days for some 
tissues, a few weeks for others, but slowly for heart muscle. Ac- 
cording to Cowgill the main storage depots are the liver, heart, and 
kidneys. The proportionate distribution is given by Brodie and 
MacLeod (1935) as: liver 10, heart 9, kidney 5, voluntary muscle 1, 
brain 0.33; blood, spleen and lungs traces. In terms of concentra- 
tion, the heart muscle has been reported as highest with brain, kid- 
ney, liver and skeletal muscles next in order (citations by Bicknell, 
1947). It is necessary that the daily diet be adequate in its thiamine 
content since the reserves are not sufficient to compensate for dietary 
deficiency for more than a few days. 

Physiologic Action and Deficiency Effects. —'I’h jamine isa necessary 
catalyst for oxidation and decarboxylation of pyruvic acid (refer to 
p.35). In its absence carbohydrate oxidation and utilization do 
not proceed normally and there is accumulation of this acid. De- 
ficiency primarily affects the nervous system. The resultant neuritis 
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is observed in beri-beri, alcoholism, pellagra, pregnancy, and in 
surgery where patients must subsist on glucose infusions. 

Chronic low-grade deficiency is more obscure in its manifestations, 
but is now generally recognized to be of considerable clinical impor- 
tance. The picture of an individual suffering from such a deficiency 
may include a general depression of neuromuscular tone and vigor; 
digestive disturbances which may take the form of subnormal] 
appetite or digestive capacity, gastric atony, constipation, or more 
serious conditions, such as ulcer and colitis; lowered resistance to 
infections; and, perhaps less frequently, anemia and neuritis. 
Williams, Mason and Wilder (1940) placed 4 physically healthy 
American young women on a diet practically free of thiamine for 
twenty-one weeks. They did not develop the severe neuritis nor 
swelling characteristic of beri-beri; their symptoms would probably 
have been diagnosed as neurasthenia or chronic nervous exhaustion 
had the diet (polished rice, tapioca, cornstarch, sugar, white bread, 
butter, cottage and American cream cheese, egg-white, cocoa, tea, 
and white raisins) been unknown. 

It is noteworthy that these subclinical conditions found in tem- 
perate climates have not been observed (Meyers, 1941) in the 
Netherlands East Indies, which figured so prominently in the 
history of beri-beri, although the diet is often subminimal by 
accepted standards. Beri-beri develops if deficiency is marked, 
otherwise symptoms are absent. Apparently adaptation to a long- 
standing, low vitamin B intake is possible in the tropics. 

Similarly, under the food restrictions of war, beri-beri may not 
manifest itself in generally mal-nourished individuals but wil] appear 
when the caloric intake is suddenly raised through use of highly 
processed, relief foods, as white flour and sugar. Production of 
deficiency effects in some individuals is achieved easily, in others 
with difficulty. Not only must the question of adjustment to low 
intake be considered, but also the possibility of synthesis in the 
human gastro-intestinal tract. 

There would seem to be some relationship between the thyroid 
gland and thiamine function, each increasing the need for the other. 

Some factor in the liver, presumably a member of the B-complex 
and possibly thiamine, controls certain endocrine functions by in- 
activating estrogen. 

Since thiamine is essential to normal transmission of peripheral 
nerve impulses, its relation to acetylcholine has been investigated. 
It 1s probable that the active agent is the acetyl ester of thiamine, 
as 1s the case with choline, both esters causing smooth muscle to 
contract. 

Clinical Estimation of Deficiency.— Attempts have been made to 
estimate adequacy of intake by means of the urinary output. When 
the diet contains about 1 ing. of thiamine, elimination of approxi- 
mately one-tenth of this may be expected. With double the intake. 
0.0 mg. may appear in the urine after a 12-hour fast or test “load” 
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dose. The vitamin is excreted largely in free form, only a small 
percentage being cocarboxylase whereas in the blood the latter pre- 
dominates. 

Requirement.—The normal requirement of thiamine appears to 
be proportional to the total metabolism or total food intake rather 
than to body weight. Thus, the child requires more in proportion 
to its size than the adult. Vigorous physical activity or over- 
feeding increases the thiamine requirement. It is also affected by 
the relationship between fat and non-fat calories in the diet, increase 
in the proportion of fat decreasing the need of thiamine to some 
extent. Alcohol intensifies the body’s demand for vitamin B,. In- 
fections, fevers and other processes which stimulate oxidation cor- 
respondingly increase the vitamin requirement. With rising en- 
vironmental temperatures the requirement of thiamine falls if the 
individual slows down correspondingly. Otherwise, extra provision 
of the vitamin appears to be beneficial. 

Cowgill (1935) has been the pioneer in expressing mathematically 
the relation between caloric intake, body weight and thiamine require- 
ment. His revised formula is: 


Thiamine need in I.U. = 0.00426 & body weight (Kg.) caloric intake 


This formula determines minimal intake only. 

Williams and Spies (1938) calculate the thiamine requirement on 
the basis of the non-fat calories of the diet. When the quotient 
thiamine (I. U.): non-fat calories is less than 0.3, the diet is likely 
to produce signs of thiamine deficiency. 

The requirement for infants is given (p. 14) as 0.4 mg. daily with 
children receiving about 0.5 mg. per thousand calories. The adult 
level varies with activity from 1.1 to 1.8 mg. There is some evidence 
that even sedentary adults feel better and are more alert on 2 mg. 
daily intake. The official allowance for pregnancy is 1.5 mg. al- 
though clinicians often prefer 2 to 5 mg. per day. 

Thiamine Shortage on Ordinary Diets.— Previously it was believed 
that sufficient thiamine was provided by the average good American 
dietary but the tide of opinion has turned. It is now accepted that 
large numbers. of people subsist on diets well below a desirable 
level of thiamine intake andnot much above that required to prevent 
outspoken beri-beri. The lack of specific and recognizable signs of 
B, deficiency, apart from beri-beri, is probably responsible for 
failure to recognize the prevalence of this dietary defect, but the 
frequency with which evident improvement in health follows a 
change to a higher thiamine intake affords additional proof of sub- 
optimal levels in ordinary diets. 

Jolliffe (testimony before Administrator of the Federal Security 
Agency, Wash., D. C., 1940) attributes this deficiency to the 
diminished use of flour products, the declining vitamin content of 
modern flours, and to the tremendous increase in dietary sugar. 
In colonial times the average consumption of sugar was probably 


around 5 pounds per year or about 25 calories per day. It is now 
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close to 112 pounds per year, which amounts to 600 or 700 calories 
per day. Since this sugar is devoid of minerals and vitamins, it is 
necessary for these nutritive factors to be supplied otherwise. 
Jolliffe has also stated that the American diet is further significantly 
diminished by the average consumption of alcohol. 

The problem is solved for those willing to eat whole wheat bread 
and otherwise conserve thiamine sources. Since the vast majority 
insist on white flour and bread, enrichment of these products is 
being undertaken by millers and bakers of their own volition or under 
state regulation. Flour was first enriched with recommended 
amounts of thiamine, nicotinic acid and iron. Addition of non-fat 
milk solids augments the riboflavin, calcium, phosphorus and protein 
content of the finished bread. Effort is directed to provide the public 
with white bread roughly equivalent to the whole wheat product 
insofar as the chief B-vitamins are concerned and to improve the 
nutritive value of bread with dried milk. 

Sources.— Three micrograms of thiamine hydrochloride constitute 
an International Unit; 1 mg. of this vitamin is equivalent to 333 I.U. 
It is noteworthy that there are no outstanding sources of thiamine 
among common foods. Whole grain products, if used in sufficient 
quantities, would insure an adequate supply of this factor, but it is 
hardly possible to obtain enough from this source under modern 
conditions of food consumption. It should be repeatedly emphasized 
that natural plant sources contain both the carbohydrate fuel and 
the thiamine catalyst necessary for its complete oxidation. Process- 
ing of the food too often leaves the ‘arbohydrate without the attend- 
ant means of utilizing it to the fullest extent. 

It has been shown by Aughey and Daniel (1940) that on “a 
serving basis baked potatoes, including the skin, rank higher in 
thiamine than cooked whole wheat or oat cereals. Even boiled 
potatoes, spinach, and carrots may be classed as furnishing amounts 
of thiamine per serving comparable to those supplied by these cooked 
cereals. One slice of an all-whole-wheat bread also contains approxi- 
mately the same quantity of thiamine as one serving of these vege- 
table and cereal foods.” “The whole-grain cereals and dried 
legumes included in every list of thiamine-rich foods furnish less of 
this vitamin than is generally supposed”’ since they are not con- 
sumed in the dry state. “Navy beans, taking up less water during 
cooking, furnish proportionately more thiamine per serving than the 
cereals.”’ 

Cane sugar molasses is another product capable of furnishing an 
appreciable amount of thiamine when consumed freely, provided it 
has been processed so as to retain the vitamin. Treatment with 
sulfur dioxide, of course, is destructive. 

Although fruits and vegetables are hardly notable for their 
thiamine content, they contain sufficient to warrant consideration 
when these foods are prominent in the dietary. 

lhe liberal use of potatoes, legumes, pork products, liver, nuts, 
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whole grain cereals, milk, and egg-yolk should provide an adequate 
thiamine intake. It is to be noted that such a diet necessarily 
furnishes a high-carbohydrate intake. When such is contraindi- 
cated, supplementary sources of thiamine are necessary, the best of 
which are yeast and wheat-germ. The ordinary amounts taken are 
2 to 1 ounce daily of brewer’s yeast powder or wheat-germ. Tomato 
or prune juice has proved to be a satisfactory vehicle for the yeast. 

When live bakers’ yeast is eaten, not only its thiamine but other 
thiamine simultaneously consumed fails to be absorbed. Live yeast 
riboflavin also is not absorbed but that in other foods or in pure 
form is available for human use. It appears that yeast cells actively 
take up thiamine from their environment (Garber et al., 1949). 

Since thiamine is absorbed relatively poorly in the human in- 
testinal tract, there is an economic limit to oral supplementation. 
According to Friedemann (1948) the daily total is about 5 mg. It 
is to be expected that only 1 mg. of the vitamin will be absorbed per 
meal in addition to that already in the food. 

‘When the body reserves are seriously depleted, as in beri-beri, 
doses as large as 20 to 50 mg. daily may be used by intramuscular 
or intravenous injection, but once the reserves are built up it is 
doubtful whether doses larger than 10 mg. daily have any advan- 
tage since the excess is excreted promptly. Thiamine may be 
added to the daily diet to ensure a high-vitamin intake in fevers 
and infections and when restricted therapeutic diets prevent the 
use of high-thiamine foods, but in general the crude concentrates 
of the vitamin-B complex are preferable for supplements in such 
conditions. 


Good Sources of Thiamine. 


Dried brewer’s yeast* Egg-yolk Pork, lean 
Wheat-germ* Legumes Rice, brown 

Bread, whole wheat Nuts WW. heat bran 

Corn, cornmeal Organ meats Whole-grain cereals 


* Outstanding. 


RIBOFLAVIN. 


Chemical Behavior.— Riboflavin is an orange-yellow crystalline 
pigment, Cy;HNsO¢, somewhat soluble in water and dilute alcohol. 
It occurs both free and as a phosphate, in which form it enters 
into combination with a specific protein to constitute the yellow 
respiratory enzyme of Warburg. ‘The separation of this ferment by 
dialysis into a protein and a flavin destroys its enzyme character- 
istics but does not inhibit vitamin activity. The flavins are widely 
distributed in the plant and animal kingdoms. 

In solutions, riboflavin exhibits an intense yellow-green fluores- 
ence (maximum at pH 6 to 7). It is not oxidized by exposure to air 
but is inactivated by light, particularly by ultra-violet irradiation. 
This vitamin is sensitive to alkaline reaction but heat stable in 
highly acid media. 


286 VITAMINS IN FOODS 


Absorption and Storage.— Being water-soluble, riboflavin is read- 
ily absorbed from the gastro-intestinal tract unless abnormal fune- 
tion exists. Gastric acid appears to be necessary for proper absorp- 
tion. Flavin phosphoric acid is formed in the intestinal wall. If 
phosphorylation fails at this site, it can be accomplished in other 
tissues. Increased liberality of intake results in measurably aug- 
mented concentrations of this vitamin in body tissues generally 
(Carlsson and Sherman, 1939) but capacity for storage is limited. 
The liver is the chief depot with the kidneys and heart muscle next 
in order. Emmerie (1937) cited by Hogan (1938) reports that 
excretion exceeds ingestion on low diets and lags behind on a high 
intake. Processes involving both storage and tissue depletion do 
not appear to be rapid. The stored vitamin may not be used for 
current needs when exogenous riboflavin fails nor may the tissues 
promptly absorb dietary riboflavin. Under stress, it would appear 
that the flavin is conserved more effectively by the body than is 
thiamine. 

Factors controlling storage are not well understood but adequate 
protein intake is needed to assure optimum riboflavin retention 
in the tissues. 

Physiologic Action and Deficiency Effects.— Riboflavin is a com- 
ponent of essential intracellular respiratory enzymes involved in 
the transfer of hydrogen and oxygen from one metabolite to another 
(refer to p. 288). Deficiency, therefore, may have widespread 
effects. According to Sherman and Campbell (1939) riboflavin 
shares with calcium and vitamin A the credit for the chemical 
improvement in an already normal condition of nutrition. 

Because of its close association with other factors of the B com- 
plex, notably nicotinie acid, it has been difficult to determine the 
clinical picture of pure riboflavin deficiency in humans. Deficiency 
of the flavin is responsible for some of the manifestations of the 
pellagra syndrome. Ariboflavinosis is characterized by a specific 
type of glossitis in which the tongue is magenta colored and by 
cheilosis in which there is fissuring in the angles of the mouth. 
Scaly changes occur in the skin of the nose and forehead. 

Lack of riboflavin also results in itching, burning and excessive 
dryness of the eyes, photophobia, granulation and extreme redness 
of the conjunctiva, particularly of the lower lids (Spies, Hightower, 
and Hubbard, 1940). Vascularization of the cornea is common and 
also the formation of corneal opacities. Pock-Steen (1939) found 
that 1 mg. doses of the flavin cured the “twilight blindness” seen 
in patients with sprue. Larger amounts are needed to relieve the 
pain and lacrimation in keratitis and to reverse the corneal changes. 

Experimentally produced riboflavin deficiency may demonstrate 
no change until the animal collapses and dies within a few minutes 
or after twenty-four to forty-eight hours of coma. Fatty infiltra- 
tion of the liver is a common finding and, incidentally, has been 
observed also in cases of pellagra coming to autopsy. 
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Deficiency symptoms are seen clinically in the presence of mark- 
edly inadequate diets as in pellagra, chronic alcoholism, and poorly- 
balanced, long-continued therapeutic diets. Not infrequently per- 
sons of professional standing exhibit definite riboflavin deficiency. 
There is increasing evidence that ariboflavinosis is the most widely 
distributed of the vitamin deficiencies. 

Neurological manifestations of ariboflavinosis include “burning 
feet,”’ exaggerated knee jerks, muscular weakness, lack of normal 
sensations in the legs, trembling, dizziness, and mental sluggishness. 

Clinical Estimation of Deficiency.—So far saturation tests have 
not proved clinically valuable since excretion is too variable. The 
daily output, however, is somewhat related to the intake and can 
be used as an aid in determining the presence of riboflavin deficiency. 

Requirement.— According to Elvehjem (1941) there may be a 
certain degree of riboflavin synthesis in the intestinal tract under 
normal conditions. If there are sudden changes in the intestinal 
flora, the entire riboflavin requirement may have to be supplied 
in the diet. When the fat content of the diet is increased, there is a 
demand for more riboflavin in the food. 

Further confirmation of riboflavin synthesis in the human in- 
testinal tract has resulted in lowering of accepted requirements 
(p. 14). Starting with the infant at 0.6 mg. per day, the amount is 
increased gradually to 1.8 mg. by the tenth year. Children from 13 
to 15 years of age are allowed 2 mg. Girls thereafter are estimated 
to need 1.8 mg. until adulthood when 1.5 mg. is deemed sufficient 
except for pregnancy and lactation with increase to 2.5 and 3 mg. 
respectively. Older boys are allowed 2.5 mg. until twenty years of 
age when 1.8 mg. is then regarded as sufficient. In the 1948 revised 
recommendations, the riboflavin allowance was based on body 
weight rather than on caloric levels. 

Sources.—One milligram of riboflavin is equivalent to about 
333 Sherman-Bourquin rat-growth units; 1 Sherman-Bourquin unit 
(S.B.U.) equals 3 yg. of riboflavin according to the 1939 standards 
of the Council of Foods of the American Medical Association. The 
older value was placed at 0.0025 mg. or 2.5 yg. 

Yeast and liver are the outstanding sources of riboflavin. Liver 
has approximately ten times the riboflavin content of muscle. 
According to Gyérgy (1935) fish muscle is poor in this vitamin. 
Meat and meat products are an important source of riboflavin, 
glandular organs being particularly rich. From the data of Michel- 
sen, Waisman, and Elvehjem (1939) the minimum daily require- 
ment of this vitamin can be met by 12 to 15 grams of dry liver or 
50 to 60 grams of the fresh material, the food being fried before 
ingestion. Approximately 450 grams of fresh fried pork loin would 
be needed to provide a similar amount of riboflavin. 

The abundance of good sources of riboflavin makes it evident 
that deficiency is not likely to occur in normal well-varied diets. 
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The use of green vegetables, meat, eggs, and milk products is suffi- 
cient to insure an adequate intake. 

For the treatment of acute and severe deficiencies, purified prepa- 
rations of riboflavin are available for oral or parenteral use. Six 
milligrams daily is ample for subsidence of symptoms in a few days 
(Sebrell). The average case of ariboflavinosis responds to 3-5 mg. 
daily taken orally. Lack of ready solubility hampers administration 
both orally and intravenously. If there is any doubt as to in- 
testinal absorption, the dose needs to be tripled. 


Good Sources of Riboflavin. 


Liver* Eggs, whole Peanuts 
Dried yeast* Leafy vegetables ~Pecans 
Almonds Meats, lean Prunes 
Bran Meats, organ Salmon 
Buttermilk Milk, skim Wheat germ 
Cheese, Cheddar Oysters Whey 


* Outstanding. 
NICOTINIC ACID. 


Chemical Behavior.—Nicotinic acid or 2-pyridine carboxylic 
acid, CsHysN.COOH, crystallizes as colorless needles which ‘are 
soluble in alcohol and ether but only slightly so in water. The 
acid is readily soluble in alkali carbonate solutions. The amide is 
very much more soluble in water than the acid. It is fairly resistant 
to heat. ' 

Nicotinamide is the reactive portion of Coenzymes I and II 
which function in cellular oxidation. Sydenstricker (1941) has 
outlined the probable changes which occur in the combustion of 
glucose: “After the phosphorylation of hexose to hexose diphos- 
phate and subsequent cleavage to triose phosphate, the pyridine 
nucleotides oxidize the triose phosphate, losing oxygen, which is 
replaced by oxidation by flavoprotein. Flavoprotein is in turn 
reoxidized by molecular oxygen, possibly derived from cellular 
heme. In the later stages of the utilization of dextrose reduced 
coenzyme I acts as a hydrogen donator in the conversion of pyruvic 
acid to lactic acid”’. — 

The réle played by nicotinamide in biologic oxidations is well 
established. Since the essential pyridine nucleus is not formed in 
the body, it must be supplied in the diet. The various coéperatin 
enzymes In tissue oxidation include co-carboxvlase (thiamine hh 
phosphate), the yellow ferment (riboflavin phosphate a went 
and co-dehydrogenase I which consists of nicotinamide adentyiss 
acid ape eee 3 phosphate), ribose and phosphoric at The 
Se taee of vitamin Bs would suggest that it functions 

Absorption and Storage. — Nicotinic acid occurs in food largely as 
coenzymes which apparently offer no problem insofar as prea le 
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sorption is concerned. In critical deficiency, food sources become 
inadequate and the acid or its amide must be administered in rela- 
tively large doses. 

Storage occurs particularly in the liver. Many months are re- 
quired to deplete the body’s supply of nicotinic acid. Presumably 
this is in part due to synthesis in the intestinal tract. 

Physiologic Action and Deficiency Effects.— Many of the symp- 
toms of pellagra can be attributed to lack of nicotinamide but 
others are undoubtedly due to deficiency of thiamine, riboflavin, 
and possibly pyridoxine. Nutritional failure of these three vitamins 
has been reported to cause disintegration of personality, including 
breakdown of morale (Frostig and Spies, 1940). The spectacular 
effects, which have been observed after thiamine, riboflavin and 
nicotinic acid therapy, may well be interpreted as representing 
enhanced ability to carry on oxidative processes in the tissues with 
a consequent sense of well-being and vitality. 

Sydenstricker emphasizes the fact that ‘“‘the significance of the 
composition of diets is still not appreciated . . . The idea is 
still prevalent that dietary inadequacy implies semistarvation; it 
is extremely difficult to implant the fact that a diet may have 
excellent caloric value but produce severe nicotinic acid deficiency 
because it necessitates excessive derivation of energy from carbo- 
hydrate. The adequacy of the vitamin intake is directly related 
to the proportion of calories derived from carbohydrate and to the 
metabolic demands of the body”’. 

Since it is required for intracellular respiration, lack of nicotinic 
acid leads to varied and startling manifestations depending on the 
tissue affected and the acuteness of the deficiency. These changes 
are too extensive for discussion here. a3 

Clinical Estimation of Deficiency.—The kidney excretes nicotinic 
acid, conjugates thereof, and derivatives which are a matter of con- 
troversy. Consequently, excretory values under test conditions are 
subject to dispute. 

Requirement.— The normal need for nicotinic acid is estimated at 
about half that accepted in 1940. Official recommendations (p. 14) 
are ten times those for thiamine, ranging from 4 mg. for the infant 
to 18 mg. for a man doing heavy work. The requirement is increased 
by infection, hyperthyroidism, pregnancy, lactation, elevation of 
temperature, and physical exertion. 

The requirement for nicotinic acid is by no m ams simple but com- 
plicated by other factors such as the amino acid intake, the kind of 
carbohydrate, the level of dietary fat, and possibly availability of 
minerals. A high fat intake decreases the need for nicotinic acid. 
Tryptophan is the amino acid of importance. ee 

Sources. —The nicotinic acid content of foods is no safe criterion 
as to their capacity for producing or relieving deficiency of this 
vitamin since tryptophan also is corrective. Corn, for example, can 
he enriched with nicotinic acid to improve it or tryptophan-rich 

19 
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foods as meat, milk and eggs can be fed with the corn to prevent 
pellagra. 
Good Sources of Nicotinic Acid. 


Fish Meat extracts ae 

Leafy, green vegetables Molasses oultry 

pee abe 5 Mushrooms Whole grain products 

Liver Organ meats Yeast 
PYRIDOXINE. 


Chemical Behavior.—Vitamin Bs was isolated in pure form by 
Lepkovsky (1938) and its chemical constitution determined, 
CsH1,03N. It is relatively heat-stable, even in alkaline solution, and 
is only partly soluble in water in its natural state. It is rendered 
very soluble in water by autolysis of the complex of which it is a part. 
Vitamin Bg exhibits basic properties and has been named pyridoxine. 
This substance is destroyed by long exposure to light. 

An aqueous solution of vitamin Bs hydrochloride reaches 3.2 on 
the pH scale. The white platelets are soluble to the extent of 
1 gram in about 4.5 cc. of water or 90 cc. of ethyl alcohol. The 
hydrochloride is stable to heat, strong acids, and alkali. 

Physiologic Action and Deficiency Effects.— Vitamin By, exists in 
three forms: pyridoxine, pyridoxal, and pyridoxamine. Pyridoxine 
is converted into the other two but the reverse action apparently 
does not occur. Possibly pyridoxal phosphate is the most important 
form. All three are oxidized in the body to give 4-pyridoxie acid, 
chief excretory product. Strangely enough, the aldehyde and amine 
forms are less active than pyridoxine in promoting growth in B, 
deficient animals when the vitamin is fed with the ration but are 
equally potent when given by injection or fed separately from the 
food. Refer also to p. 359 and p. 362. 

It is possible that pyridoxine is synthesized in the intestines. 
Toxic effects from overdosage must be guarded against. 

According to Spies, Bean and Ashe (1939) pyridoxine is essential] 
in human nutrition as judged by its preventive and curative effect 
on certain parts of the pellagra syndrome. Four patients under 
nicotinic acid, thiamine chloride, and riboflavin therapy complained 
of residual symptoms which included extreme nervousness, insomnia, 
irritability, abdominal pains, weakness, and difficulty in walking. 
The administration of 50 mg. of pure synthetic vitamin Bg in sterile 
salt solution brought immediate and spectacular relief; within 
twenty-four hours all symptoms had disappeared. It would thus 
appear that pyridoxine is involved in muscle metabolism. 

Both Spies and Jolliffe (1940) have been successful in the treat- 
ment of paralysis agitans with pyridoxine. Jolliffe employed an 
intravenous dose of 100 mg. daily and obtained spectacular return 
of expression to the face, lessening of the rigidities and increased 
strength of movement. Whether or not the whole of the B complex 
IS necessary for sustained results has not yet been established. 

Although pyridoxine has been called the anti-acrodynia factor, 
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it is not the sole agent in prevention of this particular dermatitis. 
Certain essential fatty acids are also required; possibly vitamin B, 
is concerned with their utilization. 

Undoubtedly pyridoxine is intimately connected with protein 
metabolism, presumably functioning as a coenzyme in transfer of 
amino groups. It is involved particularly in tryptophan metabolism 
which relates it, then, to nicotinic acid. 

Its réle in anemia will be mentioned later (p. 297). Preliminary 
work suggests the vitamin may stimulate increase in white blood 
cells in leucopenia (Cantor and Scott, 1944). 

Pyridoxine insufficiency has been suggested as a cause of nausea 
and vomiting in pregnancy. 

Sources and Requirement.—Information regarding the quantity 
of pyridoxine present in foods has been derived from two sources: 
(1) earlier work involving biologic tests for the anti-acrodynic 
potency, and (2) chemical determination. By the biologic method, 
which undoubtedly includes more than the effect of Bs, fruits and 
vegetables are poor in this factor; fish and meat fair; seeds, legumes, 
and cereals relatively rich; egg-yolk and many of the vegetable oils 
(linseed, peanut, rice, soy bean, cottonseed, corn, and wheat-germ) 
conspicuously high. By the chemical method, dried brewer’s yeast 
is outstanding in its content of pyridoxine. By this same procedure 
corn does not rate as high as previously thought. 

Crude cane molasses is a good source of Bs and also contains 
some riboflavin; beet molasses is practically devoid of both these 
factors (Gyorgy, 1937). Cow’s milk is equally potent in riboflavin 
and vitamin Bs; human milk possesses the same potency for Bs 
as cow’s milk, but only one-third the amount of riboflavin (Gyérgy, 
1936). Butter, lard and beef fat contain this vitamin. 

The pyridoxine content of meat has been investigated by Hender- 
son, Waisman, and Elvehjem (1941). Muscle tissue is a better 
source than liver (the reverse is true for riboflavin, pantothenic acid 
and nicotinic acid). This same school found that pork muscle was 
superior to liver in thiamine content. Drying does not affect the 
pyridoxine content of meat, but “tenderizing”’ leads to as much as 
60 per cent loss. Frying is the least detrimental form of cooking. 
Stewing and roasting may result in 50 per cent loss. The loss is 
attributed to leaching. Similarly, Lantz (1940) has reported con- 
siderable loss of pyridoxine in the soaking water used for pinto beans. 
Refer to p. 344 for table of food values. 

Elvehjem has estimated that the human requirement for pyri- 
doxine is about 2 mg. per day. Natural foods supplying adequate 
thiamine, riboflavin, and nicotinic acid are expected to provide 
enough of the remaining B vitamins. 


Good Sources of Pyridoxine 


Egg-yolk Milk 
Fish Meat 
Legumes Whole grain products 


Liver Yeast 
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PANTOTHENIC ACID. 


Chemical Properties.— The eighth vitamin to be synthesized was 
designated pantothenic acid (Gr. “from everywhere’’) by R. J. 
Willams (1933) since it appears to be of fundamental nutritional 
importance. Later (1941) Williams suggested that this name be 
shortened for popular use to pantothen. It is available as its calcium 
salt which is a white crystalline powder, (CsH,,O;N):Ca. Panto- 
thenic acid, a yellow viscous fluid, is soluble in water and shows both 
acid and basic properties. It is fairly stable to moist heat at a 
neutral reaction but not in an alkaline medium. It is destroyed by 
prolonged dry heat. It occurs largely in a bound form which is 
readily hydrolyzed enzymatically into two components. 

Physiological Action and Deficiency Effects. — Pearson (1941) has 
reported whole human blood to contain about 20 ug. per cent, with 
plasma and cells at 17 and 24 yg. respectively. Decreased concentra- 
tion has been observed in patients known to be deficient in other 
members of the B group (Stanbery, Snell, and Spies, 1940). 

Intravenous injection of as much as 100 mg. of calcium or sodium 
pantothenate into human beings has been made without untoward 
reactions. Following injections of pantothenic acid there has been 
noted an associated rise in blood riboflavin. Likewise, injection of 
riboflavin has induced an increase in the blood level of pantothenic 
acid. This is taken as evidence of the essential character of this 
acid in human nutrition. Presumably it is related to riboflavin in 
function. (Spies et al., 1940.) 

Although proof of human deficiency is still scanty, this vitamin is 
well established as an important growth factor. It is found in all 
animal tissues and is believed essential to all forms of life. Many 
scattered deficiency effects have been noted many of which are 
closely related to other members of the B-C omplex. Oxidation of 
pyruvic acid appears to need pantothenate and biotin as well as 
thiamine. Connection with riboflavin has already been mentioned. 
Derangements in carbohydrate and fat metabolism follow depri- 
vation in animal experiments. Some of the findings suggest that 
lack of panthenate upsets inositol function. 

In line with its known réle as a stimulant of respiration in plant 
tissues, it has a favorable effect upon certain intestinal bacteria 
which are thought to synthesize B-vitamins. Indirectly, then, it 
could produce deficiency symptoms of other vitamins. Hemorrhage 
of the adrenal glands is one of the evidences of pantothenic acid 
deficit, but it does not respond to this vitamin but to inositol. In 
this connection mention should be made of human cases observed 
by Supplee (1941) with fatigue, fainting spells, breathlessness, and 
disturbed pulse rate—symptoms suggesting failure of the adrenal 
glands possibly attributable to lack of pantothenic acid which pro- 
duced inositol] deficiency, 

Although graying of fur ean be produced in suitable anim 
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dietary means and corrected simil: 
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hair has not been resolved so simply. Claims that human hair can 
be darkened by use of pantothenate, para-aminobenzoic acid, and 
yeast are generally not accepted. 

Conditions associated with pantothenate deficiency also include 
fatty infiltration of the liver, hemorrhagic conditions of the kidneys, 
and abnormal behavior of the gastrointestinal tract. This involves 
other members of the B-complex, especially inositol, biotin and folic 
acid. 

The question has been raised as to the possibility that pantothe- 
nate may be a limiting factor in longevity. 

Sources and Requirement.— Pantothenic acid is widely distributed 
in foods and is universally found in all animal tissues, including man. 
The highest concentration of pantothenic acid is found in the liver 
and kidneys, then in order the heart, spleen, brain, pancreas, tongue, 
lungs. Muscle tissue has the lowest concentration. Waisman, 
Michelsen, and Elvehjem (1939) discovered that stewing decreased 
the potency of kidneys, heart, and spleen by one-third. Frying did 
not destroy the pantothenic acid in liver, in fact, the cooking seemed 
to improve the growth stimulating factor in this organ. However, 
losses in cooking may amount to 60 to 100 per cent. Half the panto- 
thenic acid is lost in the milling of wheat, the bran being particularly 
rich. Nevertheless, white bread compares very favorably with the 
whole wheat product. Refer to p. 344 for table of food values. 

The human requirement is assumed to be about 5 mg. per day. 


Good Sources of Pantothenic Acid. 


Broccoli Legumes Poultry 

Cauliflower Liver Taro 

Cereals Milk, skim Walnuts 

Egg-yolk Oysters Yeast 

Fish Peanuts Zucchini 
BIOTIN. 


Chemical Properties.—The naturally occurring organic complex 
is insoluble both in fat and water. During autolysis of yeast, the 
water-soluble vitamin is set free. On proteolytic digestion it is 
released from some substance present in liver. The vitamin possesses 
acidic properties. It may be autoclaved at 200° C. for one to two 
hours without deleterious effect. Although generally regarded as 
resistant to boiling and treatment with acids or alkali, biotin is 
destroyed under these conditions. The vitamin occurs in various 
natural combinations often requiring vigorous attack with sodium 
hydroxide or sulfuric acid in high concentration. In the process 
biotin may indeed be released only to be destroyed. Presumably 
the biotin must be freed during digestion if it is to be available for 
the body. It has yet to be learned what constitutes available biotin. 

The erstwhile vitamin H has been obtained as crystalline biotin 
(Du Vigneaud, 1941), CyoHO,NoS, and is commercially available 
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as its crystalline monomethyl ester or free acid in solution. 
(See p. 351.) Synthesis was achieved by Harris ef al. in 1943. 
Physiological Action and Deficiency Effects. — Biotin is a potent 
growth stimulant for living organisms. Minute amounts suffice. 
Its numerous functions are at present obscured by complex inter- 
relationships among the B-vitamins. a 
Oxalacetate and aspartate can partially replace the biotin re- 
quirement for some bacteria (Landy, 1947). It is known that biotin 
plays a réle in converting pyruvic acid to oxalacetic, that is, It is 
concerned with CO, fixation. (Manganese enters into this reaction 
too.) Additionally, biotin activates removal of the NH. group from 
aspartic acid, serine and threonine (see p. 291). re: 
Another function of biotin can be met by providing oleic acid. In 
some organisms good growth can be obtained without biotin so long 
as oleic and aspartic acids are adequate. 
Excess biotin leads to fatty infiltration of the liver which is cor- 
rected by inositol. This type of fatty liver responds also to lipocaic. 
Biotin can be rendered unavailable by combination with a glyco- 
protein in raw egg-white, avidalbumin or avidin. This complex 
is not toxic in itself (except to those organisms which find it bacterio- 
lytic); the well-known “egg-white injury”’ is due to depriving the 
animal of necessary biotin. This vitamin is synthesized in the human 
intestinal tract and it takes a very considerable amount of raw egg- 
white to produce clinical symptoms, chief of which is a skin malady 
differing from that associated with lack of nicotinic acid, panto- 
thenate, pyridoxine or riboflavin. Raw egg-white also binds iron, 
rendering this element unavailable (Schade and Caroline, 1944), 
Examining natural foodstuffs for biotin in 1944, chemists detected 
the presence of a new B factor: in August 1949 its isolation was re- 
ported (Wright) and the name biocytin attached to it. 
Sources.—The main sources of biotin are liver, kidney, yeast, 
egg-yolk, and to a lesser extent cow’s milk. Breast milk possesses 
only slight potency. Cane molasses is rich in this vitamin. Since 
biotin is ubiquitous and since human synthesis is regarded as ade- 
quate, no requirement is given. However, it should be noted that 
drugs given by mouth for infections either in the body or intestinal 
tract may effectively inhibit activity of those organisms responsible 
for synthesis of this and other members of the B-family, resulting 


. 


in unexpected and probably unrecognized deficiencies. 


CHOLINE. 


The amine, trimethyl-ethanol-ammonium hydroxide, hitherto 
existed as an impurity in vitamin B complex concentrates but is now 
provisionally included among the water-soluble vitamins. It is a 
colorless, viscous liquid. In the absence of choline, “fatty livers” 
develop and hemorrhagic degeneration occurs in the kidneys. It is 
involved in the metabolism of the sulfur-containing amino acids. 
A high methionine intake tends to decrease the choline requirement 
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whereas a high cystine intake increases the need for choline (Elveh- 
jem, 1941). Thus, it is seen to affect fat and protein metabolism 
directly. This growth factor is indirectly concerned with carbo- 
hydrate metabolism. 

The chemical characteristic shared by methionine and choline is 
a labile methyl group, essential for metabolic processes. Choline 
additionally is required for production of acetylcholine which func- 
tions in transmission of peripheral nerve impulses, and for elabora- 
tion of phospholipids without which fat metabolism bogs down. 
Choline does not function properly unless pyridoxine and essential 
fatty acids are available. 

Sources and Requirement.—Choline exists largely in bound form, 
as lecithin or lecithoproteins. Good sources include egg-yolk, glan- 
dular organs (as brain, kidney, liver, and pancreas), soybeans, wheat 
germ and yeast. Less is found in such items as bacon and butter fat. 

This vitamin is available for use as choline chloride (see p. 352). 

The human requirement for choline has been assumed not to 
exceed 500 mg. per day. The average diet contains 250 to 600 mg. 
in the daily ration. 


PARA-AMINOBENZOIC ACID. 


It has already been established that this acid is essential for the 
lower forms of life. In higher animals it has achieved fame as the 
“anti-gray hair vitamin.” It appears to be involved in tyrosine and 
melanin metabolism. Its clinical use has been disappointing and 
prolonged ingesting of this vitamin is not recommended although it 
has been used without apparent ill effect in single 4-gram doses and 
in 100-mg. doses twice daily for two months. This vitamin is found 
in yeast, liver, and molasses (Ansbacher and Martin, 1941). It 
possesses the unique property of antagonizing the bacteriostatic 
action of sulfanilamide (Woods, 1940). 

This vitamin is attracting considerable attention as a drug for the 
treatment of typhus and Rocky Mountain spotted fever (1944-49). 
These rickettsial diseases do not respond to sulfonamide treatment. 


INOSITOL. 


Inositol is a sweet crystalline substance, very stable, which is 
widely distributed in plants and animals. The biologically active 
form of this eyclic hexahydric alcohol, CeHe(OH)«, is optically in- 
active and designated as i- or meso-inositol with the formula: 


H H 
C——C 
HO/SOH OHH 
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Inositol has been called “muscle sugar.’”’ It is found free in plants 
and animals, and in plants as phytins (refer to p. 235). Inositol is 
found as a water-soluble, non-dialyzable complex in many animal 
tissues, as liver and heart. In soybeans and elsewhere it is found as 
lipositol which is composed of inositol monophosphate, galactose, 
ethanolamine, tartaric, oleic and saturated fatty acids. 

Its rdle in fat metabolism still is somewhat obscure. It is capable 
of mobilizing cholesterol from blood vessel walls and thus is of great 
interest in arteriosclerosis, especially as seen in diabetics. 

Dietary factors which cause different types of “fatty liver” 
include: 


Relative or Absolute Relative or Absolute 
Excess of Deficiency of 

Biotin Choline 

Cholesterol Essential fatty acids 

Cystine Methionine 

Nicotinic acid Pantothenic acid 

Vitamins B,; and B, Pyridoxine 


Deficiency of pyridoxine and excess of biotin produce fatty livers 
which respond to inositol, presumably increasing the demand for 
this agent. 

Like pyridoxine, pantothenate, and p-aminobenzoic acid, inositol 
seems to be involved in maintenance of normal hair or fur in animals. 
Inositol may improve the action of tocopherol in treating progressive 
muscular dystrophy (Milhorat and Bartels, 1945). 

Sources and Requirement. —The daily intake of inositol has been 
estimated at 1 gram per 2500 Cal. (R. J. Williams). Soybean lecithin 
contains crude inositol to the extent of 5 to 10 per cent. Defatted 
wheat germ shows about 0.25 per cent concentration. Possibly 
inositol is not needed directly by animals but by their intestinal 
flora for the synthesis of vitamins. Sources include eggs, meats, 
milk, nuts, fruits, vegetables, whole grains and yeast. Cooking may 
result in considerable inactivation, 


FOLIC ACID. 


The term, folic acid, has } 3 
erm, tole acid, has been applied to a group of related sub- 
stances found in green leaves. The synthetic product is known as 
pteroylglutamic acid (PGA). For other terms covering folic acid 

activity and for its chemical structure, refer to p. 355. 

Folic acid is yellow, crystalline, and sparingly soluble in water. 
It occurs both free and conjugated. It is a necessary growth factor 
for bacteria and a drug for treating experimental and human ane- 
mas. 

Folie acid, pyridoxine and ascorbic acid are implicated in the 
metabolism of tryosine and other phenols. It would appear that 
pantothenic acid is not well utilized unless folic acid and biotin are 
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available. This new and least stable member of the B-complex 
has some important function in maintaining a normal gastro-in- 
testinal tract. 

White blood cell destruction (leucopenia and granulocytopenia) 
as well as anemia may result from taking headache remedies, sulfa 
drugs, ete. In women this response is likely to appear with the ap- 
proach or onset of the menstrual flow when a critical situation may 
be precipitated without warning. A poorly constructed reducing 
diet may precede this malady. Since folic acid is curative to rats 
with leucopenia following sulfonamide dosage, it is probable that 
this or related agents will prove beneficial in human therapy. 

Sources and Requirement.— Intestinal synthesis under normal con- 
ditions is expected to furnish sufficient of this vitamin. Because of 
indeterminate factors, assays are likely to be for “folic acid” and 
subject to frequent revision. Such tests reveal that “folic acid” 
gives the greatest losses due to cooking of all the B-vitamins studied. 
Since it normally exists in conjugated form, possibly it is “bound” 
by heat and so escapes laboratory detection. Canned and cooked 
foods, therefore, at present are rated as very low, even zero. 

Findings of Olson et al. (1947) show: 

Very high “folic acid’”—fresh deep green, leafy vegetables; liver 

Migh—fresh green vegetables, cauliflower, kidney 

Moderate—beef, veal, dry breakfast cereals prepared from wheat 

Low—root vegetables, tomatoes, cucumbers, light green leafy 

vegetables, bananas, pork, ham, lamb, cheese, milk, dry break- 
fast cereals from rice or corn. 
“Folic acid’’ diminishes rapidly at room temperature in vegetables 
but not so under refrigeration or in crushed ice. This factor is also 
found in yeast, mushrooms, and soybeans. The content of eggs is 
low to start with and is diminished 20 to 50 per cent in cooking. 





VITAMIN Biz 


A red, crystalline, heat-stable compound obtained from liver and 
known to be a cobalt complex is at present designated as vitamin 
By. Because of its curative properties in pernicious anemia (es- 
pecially with regard to neurological symptoms) it has been labelled 
APA for anti-pernicious anemia factor—the factor sought for two 
decades. 

Untold numbers of investigators have sought for the factor or 
factors responsible for the various types of anemia. These range 
from simple iron deficiency to Addisonian pernicious anemia. Copper 
and cobalt are essential also in minute amounts; an adequate intake 
of protein and a sufficiency of calories are necessary for correcting 
an anemia. The B-complex provides several anti-anemia principles. 
According to Sebrell (1949) biotin, choline and p-aminobenzoic acid 
have little direct connection with erythropoiesis. | hiamine is not 
important in this connection either. Riboflavin, pyridoxine and 
pantothenic acid deprivation have led to anemias in animals but not 
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inman. In anemia attributed to pantothenate, there is a secondary 
lack of folic acid. The roles played by riboflavin and pyridoxine are 
complicated by inter-relationships with other factors. Anemia in 
both experimental animal and man is associated with niacin depri- 
vation but this vitamin does not control the anemia in pellagra any 
more than it does several other symptoms seen in this complex 
deficiency disease. 

In addition to anemias characterized by lack of hemoglobin there 
is a type which shows a decrease in number and enlargement of 
circulating red blood cells. The pteroylglutamates (folic acid) are 
effective therapeutic agents in pernicious anemia, tropical sprue, 
macrocytie anemia of pregnancy, old age and malnutrition, megalo- 
blastic anemia of infancy, ete. Although folic acid corrects the blood 
picture in pernicious anemia, it does not control the nerve lesions. 
Vitamin By takes care of both phases of the disease. Orally ad- 
ministered thymine is beneficial in macrocytic anemias but less so 
than folic acid which is thought to synthesize this pyrimidine. Vita- 
min By is concerned with synthesis of thymidine, the nucleoside of 
thymine; thymidine can substitute in part for the vitamin. Xanthop- 
terin, the yellow pigment in butterfly wings and a relative of folic 
acid, under the action of an oxidase may give vitamin By which may 
be still another addition to the pernicious anemia picture. 

It is evident that both folic acid and vitamin By are involved in 
nucleic acid or purin metabolism. Thymine, folic acid and vitamin 
By all lead to increased hemoglobin and red blood cells in the circu- 
lation, associated with a rise in reticulocytes which is interpreted as 
indicating stimulation of the bone marrow where red blood cells 
originate. Minute amounts of vitamin By have the effect of larger 
doses of folic acid and this in turn is far more potent than thymine. 

Units.—One microgram of crystalline vitamin By. is equivalent to 
1 U.S.P. injectable unit of liver extract and this is equivalent to 
11,000 LLD units (see p. 357). 

Animal Protein Factor.—An unknown growth factor has been 
labelled “animal protein factor.’ Excellent sources are fish meal, 
liver and milk. Bacteria can synthesize it from hen-house litter. 
It is possible that this agent and vitamin By» are identical. 

Sources. — Vitamin By has been found in milk powder, beef extract 
and culture broths of several organisms. It has been isolated in 
crystalline form from Streptomyces griseus as well as from com- 
mercial liver extract (Rickes, 1948). 


ASCORBIC ACID (VITAMIN C). 


The ability of fresh fruit and vegetables to protect against scurvy 
is due to the presence of a factor known as vitamin C, now identified 
as ascorbic acid, CsH,OH, a carbohydrate derivative. The term 
cevitamie acid has been suggested as a more suitable name, but has 
not achieved popularity. 
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Chemical Behavior.— Ascorbic acid is a white crystalline powder, 
soluble in water and insoluble in oils. When dried, it is stable on 
exposure to air and daylight at room temperature for years; develop- 
ment of a buff color is not attended by appreciable decomposition 
(King, 1939). Aqueous solutions, however, are readily oxidized, 
especially in the presence of flavins or light. An alkaline medium is 
more destructive than an acid one. The vitamin is inactivated by 
heat only in the presence of oxygen. 

The outstanding chemical characteristic of ascorbic acid is its 
powerful reducing action. Oxygen combines with it in two stages 
to form: (1) dehydro-ascorbie acid which is easily reduced in the 
body to the original state and thus is equivalent to active vitamin C; 
and (2) a more completely oxidized product which is irreversible and 
inactive. Vitamin C assays, therefore, must determine both the 
active unoxidized form (ascorbic acid) and the reversibly oxidized 
one (dehydro-ascorbic acid). 

Not all of the various forms of ascorbic acid which have been 
synthesized (Zilva, 1935) possess antiscorbutic activity. Of the 
seven structural variants which have been already prepared, /-ascor- 
bie acid shows the greatest potency and is the compound indicated 
when vitamin C or simply ascorbic acid is mentioned. Physiologic 
activity apparently is associated with the spatial arrangement of 
the oxygen bridge (refer to p. 351). 

Absorption and Storage.— Ascorbic acid is absorbed from the small 
intestines under normal conditions. Ulceration, diarrhea, lack of 
gastric acid, etc. interfere with this process even though dosage Is 
high. Intestinal bacteria can destroy vitamin C but ordinarily 
prefer glucose; thus carbohydrate has a sparing effect on the vitamin. 
Absorption is definitely better when the vitamin is taken along with 
food. 

Ascorbic acid is widely distributed in the body and there is sufh- 
cient storage space available so that the vitamin can be drawn upon 
for months. In many sections of the earth intake of vitamin C is 
seasonal. The highest concentrations reached in animal tissue are 
in the glandular organs, such as adrenals, pituitary and corpus lu- 
teum. 

Ordinarily little vitamin C is found in the feces. The urinary 
output depends on the intake once body stores are saturated, except 
upon overwhelming dosage. ioe 

Physiologic Action and Deficiency Effects.—Ascorbic acid is 
identified as one of the series of intracellular oxidation ferments 
necessary for the metabolism of foodstuffs by the cell. All actively 
growing parts of the higher plants are rich in vitamin C. Animal 
tissues of high metabolic activity have greater concentrations of 
ascorbic acid than those with a lower metabolism. | 

Many functional réles have been assigned to vitamin C. These 
include maintenance of capillary resistance, codperation with vita- 
min D in the formation of normal bone and tooth structures, and 
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protection against bacterial invasion of the tissues. Vitamin C is 
concerned with the elaboration of certain intercellular colloids, 
notably the cementing substances which occur in the matrices of 
bone, in the capillary wall, in cartilage and dentin. 

The classic picture of outstanding vitamin-C deficiency is scurvy, 
characterized by periosteal hemorrhages about the joints, swollen 
and bleeding gums, and often anemia. Lesser degrees of inadequacy, 
when long continued, have been shown to produce a variety of 
effects in different tissues. In the growing young, defects occur in 
the development of bone, cartilage and dentin. 

Even slight degrees of vitamin-C deficiency tend to weaken the 
capillaries and predispose to the occurrence of capillary hemorrhages. 
This has been made the basis of the commonly used capillary 
resistance test for vitamin-C deficiency, in which the relative intra- 
capillary pressure is increased by the application of a tourniquet 
to the arm or by applying a suction pump. The occurrence of 
petechial bleeding in response to this test suggests vitamin-C 
deficiency, but since other factors may also predispose to such 
bleeding, it cannot be regarded as specific unless the administration 
of vitamin C is shown to have a curative effect. 

Since the vitamin C content of the endocrine glands is notably 
high, some functional connection has been sought, such as partici- 
pation in hormone synthesis. Vitamin C is found wherever there is 
a high degree of metabolic activity. The vitamin has widespread 
effects in carbohydrate and protein metabolism but much experi- 
mental work is needed to clarify the situation. 

The relation of vitamin C to anemia is too involved for discussion 
here. Presumably B-vitamins are needed too. According to 
Bergeim and Kerch (1949) reduction of iron occurs in the stomach 
preparatory to absorption; vitamin C, proteins and protein digestion 
products participate in the attack upon food iron. It is generally 
believed that hydrochloric acid in the stomach and vitamin C have 
a favorable effect upon iron absorption. Administration of the 
vitamin raises the serum iron content. 

Clinical Estimation of Deficiency.— Capillary resistance tests are 
less common than formerly since the determination of blood and 
urine ascorbic acid concentrations has become routine. Levels as 
low as 0.2 mg. per cent in the blood plasma are usually required to 
produce abnormal capillary fragility and then only when such 
concentrations persist for a considerable period of time. The 
normal fasting plasma level is 0.7 to 1.4 mg. per cent. The upper 
limit probably represents the renal threshold. Absorption of 
ascorbic acid reaches a peak four to six hours after ingestion. The 
normal adult on an average satisfactory diet excretes 20 to 30 mg. 
and the normal child 10 to 30 mg. The amount which appears in 
the urine reflects, as a rule, not only the current intake but also the 
degree of saturation within the body. 

Numerous investigators have devised tests to measure vitamin-C 
saturation. ‘These are performed by giving test doses ranging from 
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100 to 1000 mg. by oral, subcutaneous or intravenous routes and 
determining the amount excreted in fixed time. A saturation test 
may show depleted reserves if the vitamin-C intake has been below 
normal for only a few days preceding the test and it may show 
good storage after only a day or two of high intake; it gives no infor- 
mation as to the adequacy of the customary diet unless this happens 
to be the test diet. For maintenance of the blood level at or above 
| mg. per cent, it is necessary to ingest at least 100 mg. of the vita- 
min daily. Blood concentrations of 0.4 to 0.5 mg. represent border- 
line deficiency. 

Requirement.—The International Unit of vitamin C is equivalent 
to 0.05 mg. of ascorbic acid. The Sherman unit is approximately 
ten times as great. It is customary, however, to express require- 
ments in terms of milligrams rather than in units. 

There is general agreement that bare adequacy is in the neighbor- 
hood of 20 mg. for infants, 40 mg. for children and 50 to 60 mg. for 
adults. Since there is every advantage in liberality, at least double 
these amounts are advisable to provide ample margin against in- 
creased individual need and against loss of the vitamin during 
storage or processing, which makes it difficult to estimate the intake 
accurately. 

Official recommendations (p. 14) allow 30 mg. for the infant and 
increasing amounts for children up to 100 mg. for 16 year old boys. 
For men 75 mg. is suggested, and 70 mg. for women with 100-150 
mg. being allowed during pregnancy and lactation. 

It should be recognized that there are two schools of opinion: 
(1) those who believe that the low intake of many races is sufficient 
and that 30 mg. per day is enough, and (2) those who believe that 
the intake should be pushed to the highest levels possible. In the 
latter category, Bourne (1949) has suggested that perhaps we need 
1 to 2 grams per day so that ascorbic acid will flush out through the 
skin and kidneys at a high rate. 

Hard labor, fevers, infections (particularly tuberculosis and diph- 
theria), leacemia, hyperthyroidism, malignancy, pregnancy, and lac- 
tation are known to make greater demands upon the vitamin-C 
stores. There is increased need for ascorbic acid during healing of 
wounds and fractures. 

Sources.— Certain observations suggest the possibility of other 
factors being associated with vitamin C in the common fruit and 
vegetable sources, although these have not yet been definitely 
established. For this reason, as with the other vitamins, the natural 
foods are to be preferred to the purified or synthetic ascorbic acid 
whenever possible; the latter, however, is available for oral or 
parenteral use, doses of 50 to 500 mg. being common, 

Generally speaking, there is some local source of vitamin ¢ avail- 
able to the people of the world if they will but use it. Hunter and 
Tuba (1943) directed attention to the tremendous store of vitamin 
© in wild rose hips in Alberta. The further north one goes, the 
richer the rose hips become in ascorbic acid, Black currants are 
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another rich source of this vitamin. Elliott (1939) found black 
currant juice to be 50 per cent richer in ascorbic acid than the com- 
mon citrus fruits. Fresh juice from the “Amla’’ gooseberry (India) 
is twenty times as rich in vitamin C as orange juice (Indian Infor- 
mation 10, 224, 1942). The cashew apple (fleshy peduncle of the 
cashew nut) is high in vitamin C (Mitra, 1940). Although guavas 
rary considerably in ascorbic acid content, dried guava powder has 
been prepared in South Africa (1943) with a phenomenal quantity 
of the vitamin—2.5 to 3.0 per cent. Dried rose hips sometimes 
reach 2 per cent concentration. This same year saw Canadian 
soldiers in the Far North getting sprouted soybeans as a source of 
vitamin C. Crushed pine needles steeped in boiling water make 
pine-needle tea, useful both in preventing and treating scurvy. 
Hemlock tea sweetened with maple sugar is a similar beverage. 
Injured bark of spruce trees exudes a sap which hardens on exposure 
toair. This spruce gum when freshly gathered and chewed probably 
furnishes some vitamin C. The West Indian (Puerto Rico) and 
Barbados cherry (Florida) also rate very high as sources of vitamin 
C even when consumed as home-made jelly (Mustard, 1946). Such 
examples could be continued ad infinitum. 

Although vitamin C is widely distributed in fresh fruits and vege- 
tables, much of the potency is lost during storage, sun-drying, cook- 
ing in much water in open kettles, and by various methods of 
preserving. The diet should contain an abundance of fresh fruits 
and vegetables to insure an adequate intake of this vitamin. 

The citrus fruits and tomato juice (fresh, canned or bottled), 
although not extraordinarily rich, furnish a convenient source of 
ascorbic acid. Canned citrus fruit juice is the cheapest source of 
the daily ration. Tomato and pineapple juices cost two and four 
times as much respectively for the same quantity of vitamin 
(Holmes et al., 1941). Oranges wrapped in paper and kept in air- 
tight containers at room temperature retain their vitamin-C content 
about as well as those refrigerated (Robinson, 1940). 

According to Munsell (1948) the average American diet derives 
its vitamin C primarily from oranges, potatoes, tomatoes and cab- 
bage—in that order. 

; “Fully ripe oranges contain more of the vitamin than partially 
ripe fruit, and that exposed to sunlight is richer than that from the 
shaded side of the tree. The vitamin-C content of a given variety 
of orange decreases progressively as the season advances.””—Munsell] 
(1940). A dozen oranges of uniform size and appearance purchased 
from a single bin in a store in Washingtion, D. C. were found by the 
Bureau of Home Economics to range in vitamin-C content from 24 
to 60 mg. of ascorbic acid per 100 ce. of juice. Tomatoes also show 
increased ascorbic acid due to greater exposure to sunlight during 
growth (Maynard, 1945), . 
In 1947 the American Medical Association Council accepted fruit 
juices which at the time of packing are: 
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Mq. vitamin C 
per 100 ce. 


Tomato 20) 
Grapefruit 35 
Orange 40 


“In apples, the vitamin is concentrated in the skin and in the flesh 
just under the skin. Since the proportions of skin to flesh is greater 
in small than in large apples, a small apple contains more vitamin 
C in proportion to weight than a large one.’””-—Munsell (1940). 
Apple peel is said to have five times the vitamin C content of the 
flesh. 

Like apples, oranges concentrate ascorbic acid in the peel. Seg- 
ments of smaller oranges are higher in vitamin C than segments 
from larger fruit. Whole oranges or grapefruit provide 40 to 80 
per cent more vitamin C than when reamed and their juices strained. 
Fruit stored for a time with considerable loss of weight shows a rise 
in vitamin C content due, perhaps to passage from rind to pulp (M. 
C. Smith). 

Although raw meats (especially organs) may contain considerable 
vitamin C, practically all activity is lost during cooking. Milk 
fresh from the cow has a good supply of ascorbic acid, but by the 
time it is bottled and delivered to the consumer little of this remains. 


Good Sources of Ascorbic Acid. 


Black currants Guavas Persimmons 
Broccoli Kale Pimentos 
Brussels sprouts Kohlrabi Spinach 
Cabbage, green, raw Mustard greens Sprouted grains 
Cauliflower Paprika Strawberries 
Collards Parsley Turnip greens 
Dandelion greens Peppers Watercress 


Asparagus 
Beet tops 
Cantaloupe 
Chard 


Citrus fruits 


Fair Sources of Ascorbic Acid. 


Green lima beans 
Green onions 
Green peas, fresh 
Papaya 
Pineapple, fresh 


VITAMIN D. 


Potatoes, new 
Red currants 
Rutabagas 
Sweet potatoes 
Tomatoes 


Chemical Behavior.— According to Bills (1938) there are at least 


ten compounds possessing some antirachitic potency. 


All are 


secondary alcohols with a typical alicyclic structure (that is, ring 
compounds with straight chain characteristics). With the possible 
exception of cholesterilene, the various forms require irradiation 
to produce an antirachitic effect. In this process the complex 
nucleus is ruptured and the products are no longer sterols, though 
often regarded as such. When ergosterol is irradiated, the result 
is calciferol or vitamin D,. Cholesterol when so treated first becomes 
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7-dehydrocholesterol, then the ring is broken with the formation of 
vitamin D;. Vitamin D, is obtained by irradiation of 22-dihydro- 
ergosterol and is 22-dihydrocalciferol. The fifth well-known mem- 
ber of the vitamin-D series is irradiated 7-dehydrositosterol. Lhe 
two forms most abundant in the preparations available for clinica] 
use are Dy and Ds. 

Calciferol or D, (irradiated ergosterol) is a colorless, crystalline 
substance soluble in oils but not in water. It is not regularly 
affected by oxygen, dilute alkali nor acid. Calciferol is destroyed 
by steam in the presence of mineral acids. It is stable to heat and 
light. Ultra-violet irradiation of ergosterol produces several iso- 
mers in addition to calciferol (lumisterol, tachysterol, toxisterol, 
etc.) which are not only without antirachitic activity but which 
may have undesirable or toxic effects. Overirradiation destroys 
the antirachitic vitamin. Although relatively stable to heat and 
oxidation, the provitamins give a better yield on irradiation if oxy- 
gen is withheld during exposure. 

In general, ergosterol is the precursor of vitamin D in vegetable 
organisms, and calciferol or Dz is the form of vitamin D produced 
by irradiation of substances of vegetable origin, while D; (irradiated 
cholesterol) is the form derived from animal sources. Since vita- 
min D; is found in fish-liver oils, it is sometimes referred to as 
natural vitamin D. 

Absorption and Storage.— Under average conditions vitamin D is 
made by the skin, absorbed and stored there or transferred to other 
tissues. Its distribution is not thoroughly understood. 

When given by mouth, bile is required for absorption of the vita- 
min. .Mineral oil has been charged with washing out vitamin D 
and also interfering with absorption of caleium and phosphorus. 

Ordinarily the body does not have to contend with destruction 
of grossly excessive amounts of vitamin D, nor is it troubled with 
an excretory problem. 

Physiologic Action and Deficiency Effects. Vitamin D exerts a 
curative effect on rickets. Precursors (as cholesterol) in the skin 
are transformed into active vitamin by solar irradiation. Because 
pigmentation of the skin reduces its permeability to sunlight, negro 
babies and dark-skinned races require more ultra-violet for pre- 
vention or cure of rickets than do white children. The vitamin is 
absorbed when administered by massage with cod-liver oil or other 
fats containing it. 

Vitamin D is necessary for normal bone formation but its exact 
rdle is not clear. It tends to protect tooth and bone structures 
against the effects of a low calcium intake by promoting better 
utilization of available calcium and phosphorus. 

Clinical Estimation of Deficiency.—The diagnosis of vitamin D 
deficiency is based upon the clinical picture of rickets, upon Roent- 
gen-ray evidence of defective bone formation at the epiphyses, and 
upon blood serum calcium, phosphorus and phosphatase levels. 


In rickets the inorganic phosphorus falls to half its normal level: 
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the calcium usually is slightly low. The phosphorus varies with 
age: for infants 5 to 6 mg. are normal, for children 4 to 5 mg., and 
for adults 3.5 to 4 mg. P per 100 cc. Normal serum calcium varies 
from 9.5 to 11 mg. per cent. Therapeutic measures for rickets are 
generally held to be efficacious if the calcium remains above 9 mg. 
and the phosphorus above 5 mg. When the product of these two 
values (Ca x P) falls to 30 or lower, rickets usually is present. With 
the Bodansky method for phosphatase, normal adults vary from 
1.5 to 4 units (av. 2.7) and children from 5 to 12 units (av. 8). The 
enzyme activity reaches 20 to 30 units in mild rickets and 60 or 
more in severe cases. If therapy is effective, a definite decrease is 
noted in three to four days; during active repair, high normal values 
are the rule. 

Requirement.—The vitamin-D requirement varies with the 
amount of solar or artificial irradiation received and with the rela- 
tive and absolute amounts of calcium and phosphorus in the diet. 
The ideal ratio of dietary Ca:P is 1.2:1 (Elvehjem, 1941) although 
it is customary to allow 1:1.2 in computing the diet. This dis- 
crepancy is due to the fact that a portion of the phosphorus (that 
present as phytic acid) is unavailable. Diets rich in calcium and 
phosphorus in the right proportion diminish the need for vitamin D. 

Both infants and children should receive 400 U.S.P. units of 
vitamin D daily. The need for supplemental vitamin D by vigorous 
adults leading a normal life seems to be minimum. For persons 
working at night and for nuns and others whose habits shield them 
from sunlight, as well as elderly persons, the ingestion of small 
mounts of vitamin D is desirable (see p. 14). During pregnancy 
and lactation 400 units is advised. 

Sources.—The U.S.P. and International Unit of vitamin D is 
equivalent to 0.025 micrograms of calciferol. Other units, now 
rarely used, include the Steenbock, American Drug Manufacturers’ 
Association (A.D.M.A.) and Oslo units (refer to pp. 359, 350, 357). 

Irradiated yeast and milk from cows fed with such yeast (so- 
called metabolized milk) contain vitamin D2. On the other hand, 
vitamin D; predominates in fish liver oils, in eggs from hens fed 
cod-liver oil, and in irradiated milk and milk fortified with fish-oil 
concentrates. 

As stated by Nelson (1938) fish which contain much body oil, 
such as salmon, sardines and herring, are the richest natural sources; 
eggs are next in importance; milk fat and meat products contain 
some vitamin D. Outstanding sources are the fish-liver oils. 
Lindsay and Mottram (1939) advocate using cod-liver oil as an 
ingredient in any dish which already contains fish. If this subter- 
fuge is not revealed by the cook, the comestible usually is acceptable. 

Despite the fact that green vegetables are grown in sunlight, 
they are practically devoid of antirachitic potency. Mushrooms, 
yeasts, and molds contain appreciable amounts of ergosterol which 
responds to irradiation. Irradiated ergosterol is sometimes added to 
commercial cake and bread. It is stated that 6 slices of bread, so 
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fortified, contain as much vitamin D as 1 teaspoonful of cod-liver 
oil. Cereals have been successfully fortified, but the amount of 
vitamin served is so small as to be negligible. 

Since most foods contain little or no vitamin D, exposure of the 
body to ultra-violet light or use of fish-liver oils is the usual therapy. 
Cod-liver oil is required by the U. S. Pharmacopoeia to contain at 
least 85 U.S.P. units per gram. As computed by Nelson (1939) 
a teaspoonful contains at least 312 units, calculated on the basis 
that this amounts to 4 cc. and the oil has a specific gravity of 0.92. 

Overdosage of Vitamin D.—Excessive dosage has resulted in 
abnormal calcium deposition and tissue degeneration. Since these 
changes are associated with elevated serum calcium and phosphorus 
levels, their determination may serve as a warning. Except under 
close supervision, doses larger than 1000 to 3000 units should not 
be administered. Symptoms of vitamin D intoxication reported by 
Howard and Meyer (1949) include fatigue, loss of weight and appe- 
tite, vomiting, disturbed kidney function, lesions of the eyes and 
skin as well as elevated serum calcium. 


VITAMIN E. 


Chemical Behavior.— Although a-tocopherol exhibits the greatest 
potency of those substances so far synthesized and is synonymous 
with vitamin E, over forty compounds are known to possess vita- 
min E activity (Evans et al., 1939). The most prominent in this 
chemically divergent group are the tocopherols, a, 8, and y, listed 
in diminishing order of effect. The vitamin was originally obtained 
from wheat-germ oil as a-tocopherol allophanate. The acetate, 
phosphate and succinate have also been prepared. 

Alpha-tocopherol is a yellow viscous oil readily soluble in all the 
lipid solvents and only slightly soluble in water. It can withstand 
temperatures to about 200° C. Activity is destroyed by ultraviolet 
irradiation. Esterification occurs without loss of potency. Most 
of the esters prepared have been oils: the crystalline allophanate is 
an exception. The esters are relatively stable to air even when 
considerable surface is exposed. 

Vitamin-E concentrates resist attack by acids, alkalies and 
hydrogen but are extraordinarily sensitive to slight and obscure 
oxidative changes in associated fats. The vitamin usually is inac- 
tivated if included in a diet containing lard or some of the fish-liver 
oils. The tocopherols possess anti-oxidant properties but in reverse 
to their vitamin activity. In giving protection, the tocopherol is 
itself irreversibly oxidized. Oxidation of the tocopherols is markedly 
retarded by inhibitors, as hydroquinone and ascorbic acid. Syn- 
thetic vitamin C is used to prevent rancidity in fatty emulsions 
like butter and mayonnaise, 

The excellent keeping qualities of vegetable oils, such as cotton- 
seed and wheat-germ oil, in comparison with lard and other animal 
fats which readily become rancid, is apparently due to their high 
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content of vitamin E or anti-oxidants found with the vitamin. This 
protective behavior is shown particularly by the synthetic chromans 
and coumarans, substances with a ring structure identical with or 
similar to that found in a-tocopherol. 

Vitamin E is chemically related to vitamin K. Naphthotoco- 
pherol has been synthesized and found to possess fair vitamin E 
and K potency (Tishler, Fieser, Wendler, 1940). This is the first 
instance of any compound having the biological activity of two 
vitamins. Other vitamin-E compounds do not show vitamin-K 
properties nor do the naphthoquinones have any vitamin-E effect. 

Absorption and Storage.—Bile apparently is necessary for 
absorption of all the fat-soluble vitamins (Greaves, 1939). Similarly, 
mineral oil is detrimental to absorption. Distribution of the toco- 
pherols in body tissues is uncertain since variable findings have been 
reported. However, it is conceded that muscle tissue is low in vita- 
min E, yet this small amount is vital to its function. Storage would 
appear to be fair. Destruction of the vitamin occurs within the body 
possibly during muscular work. 

Physiologic Action and Deficiency Effects.— Although the mech- 
anism whereby vitamin E exerts its effects in the body are unknown, 
it is recognized that this vitamin is necessary for embryonic develop- 
ment and growth of the young, for maintenance of testicular func- 
tion, and for normal behavior of the neuromuscular system (Evans, 
1940). In the female, E-deficiency causes “resorption sterility” 
which is not permanent if the vitamin is restored. In the male the 
damage to the seminiferous epithelium is irremedial. The term 
“antisterility’ vitamin is unfortunate since the function of this 
vitamin, insofar as reproduction is concerned, involves merely 
aiding or allowing a normal action to occur (Smith, 1940). 

Nutritional muscular dystrophy and encephalomalacia have been 
produced by vitamin-E deficiency (Pappenheimer and Goettsch, 
1931). Alimentary exudative diathesis is also a consequence of 
E-avitaminosis (Dam and Glavind, 1939); this edema, largely sub- 
cutaneous, is associated with a low-fat, protein-deficient diet. 

Vitamin E is necessary in maintaining normal function of heart 
muscle. Animals on deficient diets have a habit of suddenly 
dying with “heart failure.” In both animals and man use of 
tocopherols has corrected bleeding into various tissues (purpura 
hemorrhagica or thrombocytopenic purpura). 

Vitamin E is an indispensable part of the metabolism of skeletal 
muscle, and is probably concerned with the contractile phase. The 
effect is such that muscular work is done with less oxygen than in 
E-deficiency. Inflamed, cramped muscles consume too much oxygen 
for their own good. Vitamin FE seems to govern the consumption of 
oxygen. Muscular pain as seen in rheumatism, fibrositis, bursitis, 
lumbago, etc. may be due to lack of vitamin FE. Milhorat and Bar- 
tels (1945) suggest that in progressive muscular dystrophy there is 
a defect in utilization of tocopherol through failure to form a con- 
densation product with inositol in the gastro-intestinal tract. 
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Vitamin E exerts a protective effect upon vitamin A both in the 
intestinal tract and in the tissues where it is utilized. According to 
Hickman (1944) vitamin E must be present in the alimentary canal 
if the full benefit of carotene is to be realized. The stabilizing effect 
of tocopherol is more important for this pigment than for the vita- 
min. This beneficial effect is particularly noticeable when the supply 
of vitamin A is low. As has been so ably said, Nature’s task of pro- 
tecting fat and vitamins at 37° C. in the animal body charged with 
oxygen and oxidizing enzymes is difficult. Vitamin E appears to be 
a controlling factor. It probably is assisted in its anti-oxygenic 
action by cephalin, phenols, and ascorbic acid. Parenthetically, 
lemon juice has long been known to possess anti-oxidant properties 
and this can be attributed in part to its vitamin C content. 

A fat-soluble form of vitamin C has been developed (1949) for 
use as a lard preservative in conjunction with lecithin and toco- 
pherols. This agent, an ascorbyl ester with palmitic acid—l-ascorby] 
palmitate, is anti-scorbutic and non-toxic. 

In producing vitamin E deficiency experimentally, the intake of 
unsaturated fatty acids has to be high as well as the vitamin E low. 
Should peroxide forms of these fatty acids be produced in appreciable 
concentration, toxic effects would be manifest and this may be part 
of the picture in vitamin E deficiency. 

Requirement.—Little is known about the human need for toco- 
pherols. A tentative suggestion is about 30 mg. per day for the 
normal adult, with the minimum placed at 10 mg. 

Sources.—Definite data as to the extent to which the human 
dietary may supply vitamin E are still lacking. So far as is known, 
there is an abundance of this vitamin in natural foods. However, 
vitamin E is milled out of white flour and no attempt has been made 
to restore this factor in the enrichment process. 

The richest sources of vitamin E are green leaves and embryos 
of seeds or oils therefrom (barley, corn, cottonseed, flax, hempseed, 
red palm, peanut, rice, soy bean, and wheat). Smaller amounts 
occur in fat and muscle tissue, milk, butter, cheese and eggs. 
Oranges and bananas contain some vitamin F. 

If it is desired to assure a high vitamin-E intake, the diet should 
be supplemented with wheat-germ. Capsules of wheat-germ oil are 
also available as a rich source of this factor. According to Shute 
(1938) wheat-germ oil even if refrigerated to prevent deterioration 
is not reliable after eight weeks. Stable preparations of whole 
wheat-germ are preferable; 1 ounce of wheat-germ furnishes about 
3 grams of the oil. Defatted Wheat-germ should, of course, be 


, 


avoided when vitamin E js required, 


VITAMIN K. 


Chemical Behavior.— Dams “ Koagulations-vitamin”’ (1935) has 
been chemically identified (1939) by two different groups of investi- 
gators (Doisy, Fieser). Active agents are 1, 4-naphthoquinones or 
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substances capable of yielding such quinones under biologic oxida- 
tion. Like the other fat-soluble vitamins, more than one substance 
shows activity. 

Vitamin K occurs in the non-sterol fraction of the unsaponifiable 
fat and resembles vitamin E in solubility and resistance to heat 
(Osterberg, 1938). It is destroyed by alkalies and certain sub- 
stances which bring about oxidation (Munsell, 1940). Although 
vitamin K is rapidly inactivated by light, whether natural or arti- 
ficial, when dissolved in benzene, ethyl alcohol or acetone, crude 
alfalfa extracts are fairly stable toward light (MacQorquodale, 
1939). 

Absorption.—The fat-soluble forms require bile salts for absorp- 
tion but the water-soluble vitamin K; is effective orally without the 
presence of bile (Butt et al., 1941). Mineral oil leads to prothrombin 
deficiency presumably due to interference with absorption (Elliott 
et al., 1940). Russell and Page (1941) have demonstrated that a 
single dose of 10 mg. of 2-methyl-1,4-naphthoquinone in an oint- 
ment base rubbed into the back protects infants one to two days 
old from hypoprothrombinemia. Storage presumably occurs in the 
liver but is limited. 

Physiologic Action and Deficiency Effects.— Vitamin K is essential 
for the synthesis of plasma prothrombin but the manner of accom- 
plishing this is not clear except that the action appears to be enzy- 
matic. Inadequacy of prothrombin prevents normal clotting of 
blood and permits slow oozing from traumatized blood-vessels 
particularly in the new-born and after surgery upon jaundiced 
patients. Vitamin K is of no value in hemorrhage unless it is caused 
by lack of prothrombin. 

For the production and maintenance of vitamin-K levels in the 
body there are four requisites: a well-balanced diet, an adequate 
flow of bile, a functioning intestinal absorbing area, and a physio- 
logically normal liver. Primary vitamin-Kk deficiency probably is 
not common. Under ordinary conditions a nutritional deficiency 
would be slow in developing and would be easily corrected. 

Clinical Estimation of Deficiency.—Suitability of a patient for 
vitamin-Kk therapy is determined by the prothrombin clotting-time 
of the blood. Either thromboplastin from lung or brain tissue or 
Russell viper venom are used to produce the clotting. The results 
are reported in seconds required to form a clot or in percentage of 
normal time. A decrease to 80 per cent is significant and values 
below 50 per cent usually are associated with bleeding. Restoration 
to normal clotting activity is accomplished within hours by admin- 
istration of vitamin K provided liver function is normal. | 

Requirement.—No data are at hand for estimating the require- 
ment of vitamin K. Its present use is restricted to therapeutic 
prescriptions for abnormal conditions. 

Sources.—The fat-soluble vitamin K occurs in hog-liver and 
soy bean oils, spinach, kale, carrot tops, cabbage, cauliflower, 
tomatoes and egg-yolk. The antihemorrhagic factor which occurs 
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in green leaves in large quantities apparently is not affected by 
withering or yellowing of the leaves. Flowers, roots and seeds con- 
tain much less than green leaves (citation from Daniel, 1940). 
Dried alfalfa leaf meal and putrefied sardine meal are good sources 
of this vitamin. Evidently it can be synthesized under bacterial 
action and, therefore, is a normal constituent of human feces. Cod- 
liver oil, wheat-germ and wheat-germ oil do not exert any anti- 
hemorrhagic effect. It is noteworthy that although vitamin K can 
be derived from fish meal, it is not found in fish-liver oils. 


VITAMIN INTER-RELATIONSHIPS AND ANTAGONISMS 


More than forty specific individual factors are now recognized as 
part of the picture of normal nutrition. Each of these must be 
correctly adjusted to the others although there is considerable 
leeway at times. Disproportionate amounts of one tend to alter the 
behavior of others. Serious imbalance is likely to be set up through 
indiscriminate vitamin dosage. Administration of food factors in 
high concentration as “chemicals” is no more desirable than intake 
of refined sugar, 99 per cent pure, perhaps less so. Vitamin prepara- 
tions are valuable for diagnostic and therapeutic purposes, but their 
routine ingestion is as apt to create health hazards as correct them. 

The amount of information already acquired on the inter-play 
of carbohydrates, proteins, fats, minerals and vitamins is staggering. 
It is probable that the greatest advances in the immediate future 
will be along such lines. Attention is directed to the review by 
Elvehjem, C. A. and Krehl, W. A. on “Imbalance and Dietary 
Interrelationships in Nutrition,” J. A. M. A. 135, 279, 1947. 

Some vitamins enhance each other’s activity, that is, are syner- 
gistic, while others are antagonistic. A few can produce relatively 
independent symptoms of deficiency or overdosage, whereas others 
are so closely dependent upon one another that it is difficult to learn 
their exact role. Drugs for combatting infection are likely to affect 
vitamin behavior. 

There are variable degrees of antagonism. Some are concerned 
merely with normal check on overactivity. Others are powerful 
inhibitors, often being similar in structure to the vitamin antagon- 
ized. There is already a long list of agents chemically related to the 
individual vitamins but lacking biological activity or else asserting 
antagonistic behavior through competitive action. 


CHAPTER 10. 
EFFECT OF PROCESSING UPON FOODS. 


Introduction.—The most complete résumé to date with reference 
to the effect of cooking and canning upon the vitamin content of 
human foods is that of Margaret A. Boas Fixsen (Nutrition Abstracts 
and Reviews, 8, 281, 1938). Because of the limited number of 
analyses, the data on vitamins A and B, are not reproduced. Repre- 
sentative values for vitamin C are given in Table 52. Boas Fixsen 
states emphatically that “these actual values should not be used 
to calculate the vitamin content of a diet containing cooked mate- 
rials. This should be calculated from the vitamin content of the 
raw materials and due allowance then made for the losses occurring 
during cooking.”’ To aid in the estimation of the probable vitamin 
intake brief comment is offered on the several vitamins. 

A very considerable amount of investigation has gone into the 
question of vitamin retention during processing of foods. Many of 
these experiments have caught popular fancy and persist even 
though shown to be erroneous. Most people still believe that metal 
cutlery and sieves destroy vitamin C on contact. They still think 
that orange juice squeezed the night before and refrigerated is sadly 
lacking in vitamins at breakfast. 

It is difficult for the uninitiated to understand the complexities 
of the problem: the endless search for improved methods of deter- 
mination: the constant alertness to achieve duplicability ; the never- 
ending elimination of confusing factors; the testing and testing 
again and again. Even under carefully standardized conditions 
-arious investigators may fail to agree, particularly as to the extent 
of vitamin loss. There is no doubt about it that harvesting and 
cooking practices can be fatal to vitamin content but there is ample 
proof that these agents sometimes survive amazingly well due to 
the presence of natural stabilizers. Countless more experiments 
must be performed before we have the complete picture. 

The literature is replete with fragmentary information on the 
effect of cooking upon the vitamin potency of many foods. At 
present one must be guided by generalizations, such as shown on p. 
249. Additionally, one should avoid overcooking. Conservation of 
vitamin content depends on securing the least exposure to air, the 
smallest amount of water, the lowest temperature, and the shortest 
time which will yield a palatable dish. Each cooking method should 
he examined to see where it can be improved in these respects. 
What is excellent for retaining vitamins in one food, however, may 
not be suitable for another. 

Vitamin A.—Ordinary cooking and canning have remarkably 
little effect upon the activity of vitamin A. Even in butter sub- 
jected to frying, roasting or pastry-making the aoe oe 

ie 
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little diminution (Scheunert and Wagner, 1931). Prolonged heat- 
ing leads to some vitamin destruction, although Munsell (1940) is 
of the opinion that the destruction is always appreciable in roasting. 

Milk undergoes ordinary heating or pasteurization without affect- 
ing its vitamin A content. Evaporation and drying processes also 
are accomplished without loss. Likewise, spray-drying of eggs con- 
serves the vitamin. 

The excellent keeping qualities of vegetable oils, such as cotton- 
seed and wheat-germ oils, in comparison with lard and other animal 
fats which readily become rancid, is apparently due to their high con- 
tent of vitamin E. When this vitamin is removed from the vegetable 
oils, they turn rancid rapidly. According to Golumbic (1940) lard 
can be kept fresh from two to thirty times longer than usual by the 
addition of vitamin E or the related synthetic products, coumarans 
and chromans. 

It is generally expected that carotene will be retained in vegetables 
regardless of the method of preparation or cooking. However, ex- 
ceptions occur although their cause is not wholly understood. Hews- 
ton et al (1948) reported that boiling frozen lima beans in a small 
amount of water resulted in 86 per cent retention of carotene while 
double the cooking water gave only 78 per cent. Similarly, boiled 
dry peas showed an average carotene retention of 85 per cent, and 
green spring cabbage only 67 percent although this was far above 
the retention of carotene in cooked green fall cabbage, viz., 33 per 
cent! 


Typical results showing the effect of canning upon carotene are 
shown in Table 46. 


TasLE 46.—Percentage Retention of Carotene in Canning Processes* 


Food items. Maximum Minimum Average 
Apricots 98 77 89 
Carrots 100 83 97 
Corn, yellow 100 87 97 
Green beans 96 81 87 
Peaches 100 59 85 
Peas 100 88 97 
Tomato juice 74 60 67 
Tomatoes 89 45 80 


* Cameron, E. J. et al., Am. J. Pub. Health 39, 756, 1949. 


De Felice and Fellers (1938) call attention to the marked losses of 
carotene incident to drying, They report average carotene values 
converted to international units per gram as: fresh spinach 718 
frozen 545, canned 481, and dried 495. When these figures are al: 
culated on the dry basis for better comparison, their approximate 
range is from 3300 to 7000 against 500. Storage of frozen or canned 
spinach for seventy-three days had no effect on the carotene content. 
These Investigators cite Eddy (1937) as demonstrating that there 
was no appreciable diminution in carotene in spinach even after 
three years’ storage. . 


According to Fellers (1936) the loss of vitamin A in reheating 
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canned foods for the table is small; sun-drying causes greater deterio- 
ration in vitamin activity than artificial dehydration; and storage is 
slowly destructive to vitamin A. 

Bicknell and Prescott (1947) point out that fats used over and over 
again for deep drying may develop an anti-vitamin A factor whose 
presence in the diet is detrimental to vitamin A sources simultane- 
ously consumed. 

Thiamine and Ascorbic Acid.—Attention is shifted from the stable 
carotene to ascorbic acid, most sensitive to environment, and to thia- 
mine, a close second (ignoring the newer B-vitamins). Instructions 
for conserving vitamins are directed chiefly to these two. In the 
vast array of tests performed to learn the extent of their losses on 
processing, one can find justification for almost any range of opinion. 
Whether loss is slight, moderate, or severe depends on circumstances 
at the time, upon factors which often refuse to follow predictions. 

General statements based on tests of a few foods can be entirely 
inaccurate when applied to other foods. Take, for instance, the 
matter of using soda in cooking water. It is undeniable that both 
thiamine and ascorbic acid are destroyed more readily in alkaline 
than acid media, but reaction is never the only variable at work. 
Characteristics of individual foods must be considered. For ex- 
ample, thiamine in peas will stand exposure to soda (Johnston, 1948). 
Citing Hewston (1948), peas boiled in water, with or without salt, 
retained about 70 per cent of ascorbic acid, thiamine, and nicotinic 
acid. “When just enough soda was used to preserve the color of the 
peas without affecting natural flavor—slightly less than g teaspoon 
soda for 680 gm. of shelled peas and 300 ml. water—the retention 
of ascorbic acid and thiamine was the same as in peas cooked with- 
out soda. The cooking time was just sufficient to give a tender pro- 
duct. The use of this small amount of soda cut the cooking time 
approximately in half. General recommendations as to the use of 
soda in cooking vegetables must await further study on different 
vegetables and also study of the water in different localities.”’ In 
sieving peas the loss was 5 per cent for the cold product and 15 per 
cent for the hot vegetable. The retention of ascorbic acid for thawed 
frozen peas cooked 7 minutes was about 60 per cent, compared to 
70 per cent for fresh peas cooked 17 minutes in water alone or for 8 
minutes in water containing soda. 

Conclusions really are valid only when full details accompany the 
statement, and condensed versions of experimental findings may be 
misleading. "This warning is issued lest any reader take the data 
herein too seriously. One would like to select all the common foods 
and report what the consensus of opinion appears to be regarding the 
best method of conserving the vitamin content of each, but space 
does not permit. However, further findings by Hewston are given 
for two other important foods, viz., potatoes and carrots. 

Potatoes. —Potatoes best retained mineral and vitamin values on 
being boiled whole and unpared. Pressure-cooking gave about 80 
per cent retention of ascorbic acid for pared, quartered potatoes, a 
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result similar to baking in their skins. Baking, however, resulted in 
only 70 per cent retention of thiamine as contrasted with 85 per 
cent on boiling whole and unpared. 

Mashed potatoes prepared from tubers boiled whole unpared 
showed 87 per cent retention of the vitamin C content of the raw vege- 
table. Pressure-cooked quartered potatoes gave 66 per cent, boiled 
quartered pared tubers 52, and boiled whole pared potatoes 47 per 
cent retention. Mashing alone accounted for about 10 per cent loss. 
Hash browning destroyed about one-fourth of the ascorbic acid re- 
maining after considerable loss overnight in the refrigerator; greater 
decrease followed further browning. Frying gave about 60 per cent 
retention of vitamin C. Low thiamine recovery occurred in hash 
browned and fried potatoes. Although it is generally felt that soak- 
ing pared, quartered potatoes in water overnight and using salt in 
the cooking water leads to additional loss of vitamin C, these in- 
vestigators report no such loss, but are unwilling to generalize 
further. 

Sweet potatoes boiled whole retained all their ascorbic acid and 
59 per cent of the vitamin when baked whole. Cutting in half be- 
fore baking reduced the vitamin retention to 31 per cent. 

Carrots.—Potato skin is highly protective but not so carrot skin. 
Whole boiled carrots retained approximately 90 per cent of ascorbic 
acid and almost 100 per cent of mineral matter (Hewston). Cross 
slicing resulted in destruction of ascorbic acid and escape of niacin 
into the water although carotene was retained. Slicing crosswise and 
cooking in a pressure saucepan gave ascorbic acid values about equal 
to whole carrots boiled in water (amount immaterial) and 20 per 
cent higher than the sliced boiled vegetable (water volume impor- 
tant). Salt had no influence upon whole carrots boiled in water but 
lowered the vitamin C retention in sliced and quartered sections. 
In the presence of salt, carrots lost mineral matter into the water. 

Shredding carrots for salad caused an immediate loss of 20 per 
cent and an additional 20 per cent loss after holding one hour, but 
no further decrease up to five hours. Surface area is important in 
this loss. Wedges, shreds, and gratings held an hour retained 
vitamin C to 88, 61, and 24 per cent respectively. It should be stres- 
sed here, as in many other controlled experiments, that plastic and 
metal utensils showed no difference in their effect upon vitamin C. 

Thiamine.—Vitamin B,; can be destroyed by high and prolonged 
moist heat (that is, temperatures over 100° C. for several hours). 
Milk powder, however, when subjected to dry heating in air at 
100° C. for as much as forty-eight hours, has been reported to lose 
only a small portion of its activity (citation by Munsell, 1939). 
Milk suffers some loss of its thiamine potency during pasteurization, 
whereas it is not affected by boiling for ten minutes. 

Thiamine is lost both by extraction in cooking water and by 
destruction under heat. In general, the greater the surface exposed, 
the greater the loss of vitamin into the surrounding water. These 
factors can be controlled with consequent conservation of the vita- 
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min. ‘‘When foods are cooked by boiling, the proportion of vita- 
min B, destroyed is relatively small up to cooking periods as long as 
one hour, and generally does not exceed 10 to 15 per cent unless the 
food is distinctly alkaline or has been made so by the addition of 
soda’’ (Munsell, 1940). According to Aughey and Daniel the loss 
in boiling vegetables may amount to 20 to 25 per cent. Roscoe 
found that about half of the thiamine content of spinach passed into 
the cooking water during fifteen minutes’ boiling. Munsell and 
Kifer observed a 50 per cent loss on cooking broccoli. Losses of 
this order are to be expected with most green vegetables but the 
anticipated decrease in thiamine content is much less with root vege- 
tables (Boas Fixen). 

Freezing per se does not affect the thiamine content of vegetables 
but the preparatory blanching and subsequent cooking lower the 
vitamin value, often appreciably. It should be recognized, further- 
more, that thiamine is more readily extracted from vegetables after 
freezing than before. 

The loss of activity in cooked foods, however, is sometimes re- 
markably small. Possibly the stability of the thiamine in foods is 
dependent upon its existence as the pyrophosphoric ester (Williams, 
1939). Since whole cereals constitute an important natural source 
of thiamine, it is notable that cooking of cereals sometimes does not 
seriously lessen their B; potency. Findings in the literature vary 
considerably regarding loss in such common items as bread and 
biscuits. It is generally regarded that products baked with yeast 
show very much better retention of thiamine than those subject to 
the action of baking powder. Some have claimed complete loss of 
the vitamin in baking powder biscuits. In this connection Table 47 
should be examined. Possibly all types of baking powder do not 
give the same response owing to variable sensitivity to salts. 


TapLE 47.—Percentage Thiamine Retention in Bread and Biscuits* 


Product Baking Period Thiamine Retention 
Yeast-raised Bread: 
Enriched white flour 40 min. at 375° F. 65.9 
Whole wheat flour se " 92.5 
Yeast-raised Rolls 
Enriched white flour 14 min. at 425° F. 69 8 
me bt 64 5 


Whole wheat flour 
Baking powder biscuits: 
Enriched white flour 14 min. at 425° F. 81.6 
Whole wheat flour - 88 8 
* Hewston, E. M., and others, U. 8. Dept. of Agric., Misc. Publ. No. 628, 1948. 


Aughey and Daniel (1940) reported a 15 per cent loss in thiamine 
in baking bread and no destruction of whole grain cereals in double- 
boiler cooking. The only cereal examined by Hewston was rolled 
oats and her values reveal 80.6 per cent retention of thiamine on 25 
minutes’ cooking in a saucepan as contrasted with 66.8 per cent re- 
tention after 30 minutes in a double boiler. These differences are 
cited as warning against assuming too much from any lot of data. 
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Since difficulties in controlling variables, in taking samples, and in 
determining vitamin concentrations are very real, hasty conclu- 
sions are to be avoided. Pr 

How processing affects nutritive values of grain foods has been 
discussed by Nordsiek (1949). In the United States, wheat is far 
ahead of all other cereals used. Together with corn, it accounts for 
90 per cent of cereal consumption. The remainder consists of rice, 
oats, rye and barley in order of their prominence. These cereals are 
subject to milling, manufacturing processes, restoration and sup- 
plementation of their nutritive values. Application of heat, includ- 
ing toasting of cereals always results in loss of thiamine. In com- 
mercial bread-making a surplus of 20 per cent thiamine is added to 
offset the expected loss due to baking. In the preparation of break- 
fast cereals, a fortifying mixture is sprayed after toasting while the 
product still is hot enough to drive off the moisture but not warm 
enough to affect thiamine. Cereals during processing often come 
into contact with iron vessels and acquire some extra iron. Yeast 
used in bread may contribute roughly 3 per cent of the thiamine in 
the finished loaf, 13 per cent of the riboflavin and 4 per cent of the 
nicotinic acid. White flour similarly contributes 15 per cent of the 
thiamine, 9 per cent of the riboflavin, 25 per cent of the niacin and 
40 per cent of the iron. Non-fat milk solids may account for 19 per 
cent of the riboflavin as well as furnishing calcium and highly desir- 
able amino acids. 

In cooking rice, all the water should be absorbed. This cereal is 
variously processed to restore some of the vitamin loss in polishing 
and generally should not be washed before cooking and certainly 
not rinsed afterwards. Spruyt and Donath (cited by Boas Fix- 
sen) found that puffed rice which had been exposed to 15 atmos- 
pheres’ pressure at 150° to 160° C. was devoid of thiamine. 

According to De Caro and Locatelli, half of the thiamine escapes 
into the boiling water during the cooking of Italian pastes. 

Canning is more destructive of thiamine than is ordinary cooking 
because of the higher temperatures used. This includes both vege- 
table and meat products. Arnold and Elvehjem (1939) found pork 
to lose over 80 per cent of its thiamine content when given a heat 
treatment at 121° C. for one hundred and ten minutes. From 
Table 48 it is obvious that roasting very considerably lessens the 
thiamine potency of meats. Swine are exceptional in their storage 
of thiamine but high values are dependent upon excellent feeding. 
Garbage diets are not conducive to thiamine-rich pork. Supple- 
_Mentation with yeast and peanut skins has been suggested to raise 
the vitamin level. 

The vitamin loss attributable to canning starts with the blanch- 
ing (scalding) process. Many procedures are employed and efforts 
are being made commercially to modify methods so as to conserve 
tood values. However, at present this treatment with steam, hot 
water, hot sirups, ete. while it improves appearance, retains flavor, 
destroys enzymes, eliminates air and aids in proper filling of cans, is 
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a drain upon the nutritive value of the food. The degree of loss is 
highly variable. It is expected that carotene will not be affected 
but decrease in ascorbic acid, thiamine, riboflavin and nicotinic acid 
is appreciable. Soluble carbohydrates will experience an average 
loss of 30 per cent while protein decrease is not likely to be more than 
10 per cent. Sometimes the mineral loss is 50 per cent. A very con- 
siderable amount of potassium is lost, and some phosphorus, but the 
calcium content may rise on exposure to hard water. 


TABLE 48.—Stability of Thiamine During Household Cooking Processes.* 


Destruction 


Time of of thiamine. 
Process. Meat. processing. %. 
Baking... . Pork loin 60 minutes 50 
Braising .. Pork chop 13 minutes 15 
Broiling . Beef round 20 minutes 50 
Frying . Beef round 20 minutes 0 
Pork: ham 15 minutes 0 
Ham, smoked 15 minutes 10 
Loin Medium well done 35 
Veal hindquarter 20 minutes 45 
Roasting . . Beef round 2 5 hours 61 
Pork loin 1 5 hours 50 
43 min./Ib. 43 
Veal hindquarter 2 hours 58 
Stewing . Beef heart 60 minutes 55 
Kidney 45 minutes 40 


* From Mickelsen, O., Waisman, H. A., and Elvehjem, C. A.: Jour. Nutrition, 17, 
269, 1939; Aughey, E., and Daniel, E. P.: Ibid., 19, 285, 1940. 


The heat sterilization employed in canning chiefly affects the thia- 
mine content. Again the losses are highly variable, being influenced 
by time of exposure, height of temperature, size of can, presence of 
salts as acetates or phosphates, reaction of medium, etc. Small cans 
show less loss than larger sizes since less time and less heat are re- 
quired for sterilization. Similarly, any processes which hastens 
heat penetration, as agitation, is beneficial. Thiamine in food near- 
est the outside of the can is destroyed to a greater extent than that 
in the center. Losses, of course, are computed for the total can con- 
tents, not just the drained solids most commonly consumed. Ana- 
lyses are reported in Table 49. 


Tanie 49.—Percentage Retention of Thiamine in Canning Processes. * 


Food items. Maximum. Minimum. Average. 
Asparagus 85 60 67 
Corn, yellow 48 20 34 
Green beans 90 55 al 
Lima beans 67 32 47 
Peaches 93 64 76 
Peas 70 40 54 
Tomato juice 100 73 89 
Tomatoes 100 89 96 


* Cameron, E. J. et al.: Am. J. Pub. Health 39, 756, 1949. 
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Storage of canned foods is accompanied by gradual vitamin loss, 
the extent depending upon the nature of the food, the storage tem- 
perature, and the length of time. Deterioration at summer tempera- 
tures can be fairly rapid even carotene showing some decrease. While 
canned foods probably remain edible so long as the can is intact, the 
nutritionist is justified in the hope that some day these foods will be 
held in cool storage until released to the housewife, not for further 
storage, but for prompt use, with the total lapse of time no more 
than a year. 

Initial changes in canned products occur promptly and are due to 
the amount of trapped air and the type of container used. There- 
after, temperature is the main factor. At body temperature loss in 
vitamins C and B; are marked. At 21° C. these vitamins are 75 to 
90 per cent retained (Feaster et al., 1949). The retention of carotene, 
vitamin D, nicotinic acid, riboflavin, and pantothenic acid is higher. 
Quality of the product is retained well for a year at this temperature. 

Older methods of preserving foods, as salting, brining, and drying, 
generally retain much of the thiamine but blanching operations take 
their toll. Vegetables lose about 15 per cent of the vitamin during 
blanching. Reported losses in dehydrated meats vary from 25 to 50 
per cent. Thiamine is rapidly destroyed in dehydrated vegetables 
and meats when the moisture content is about 5 per cent 

Sulfuring of fruits adversely affects thiamine content but con- 
serves vitamin C, 

Riboflavin.—“In contrast to vitamin By, riboflavin is less stable 
when heated in a dry mixture than in one that is watery or even only 
moist’’ (Munsell, 1940). This vitamin, then, generally withstands 
ordinary cooking although loss is occasioned by the leaching effect 
of hot water. Stewing, for example, is not detrimental. 

Hewston et al. (1948) found simmered chicken retained 70 per 
cent and boiled chicken 55 per cent of the original riboflavin, the 
remainder being in the broth. Boiled vegetables retained 60 to 90 
per cent of this vitamin and the results did not appear to be influ- 
enced much by varying the volume of water or cooking time. Based 
on a study of 20 common foods, this group of investigators con- 
cluded that the baked and fried foods, as well as cereals, retained 100 
per cent of their initial riboflavin. Although both frying and roast- 
ing have been reported to result in considerable loss of riboflavin (30 
to 60 per cent), the work herein cited showed excellent retention of 
riboflavin in frying and braising liver. Probably one should consider 
the general loss in roasting and frying to be the figures just cited. 

Destruction can be rapid in alkaline solution although some foods 
are less affected than is expected. Even storage at room temperature 
under alkaline conditions leads to gradual loss of potency. Storage 
in general Is associated with a diminished vitamin activity. The 
drop in cold storage meats even in a few days is appreciable. Butter 
also loses part of its riboflavin content in cold storage. 

Light should be excluded so far as is feasible in both storage and 
in cooking as serious loss of riboflavin results. Glass containers, 
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therefore, have their disadvantage: No food desired for its ribo- 
flavin should be allowed to stand in strong daylight, let alone sun- 
light. As much as 48 per cent of this vitamin may be lost in eggs, 
milk and chops through cooking while exposed to light (cited by 
Bicknell). 

Dehydration and quick freezing cause only small loses in ribo- 
flavin. Canning occasions little loss, but the data shown in Table 50 
cover the entire contents and an appreciable portion (possibly 30 per 
cent) of the vitamin may be in the fluid and so apt to be discarded. 


Tas_e 50.—Percentage Retention of Riboflavin and Nicotinic Acid in 
Canning Processes.* 


Riboflavin Nicotinic Acid 
Fooditems. Maximum Minimum Average Mazimum Minimum A verage 
Asparagus 100 65 88 100 77 96 
Corn, yellow 100 68 97 96 re 86 
Green beans 100 85 96 100 80 92 
Lima beans 100 50 87 100 77 85 
Peaches 92 87 89 
Peas 100 70 82 80 50 65 
Tomato juice 100 86 97 100 83 98 
Tomatoes 100 100 100 100 92 98 


* Cameron, E. J. et al.: Am. J. Pub. Health 39, 756, 1949. 


According to Sherman, there is no serious diminution of the ribo- 
flavin content of milk on pasteurization or preservation by drying 
or canning. 

Nicotinic Acid.—This vitamin is one of the most stable, foods hav- 
ing been heated in an autoclave or pressure cooker as long as 6 hours 
without showing a decrease in effectiveness. It is not sensitive to 
light nor alkali and is not affected by exposure to air. 

In roasting, braising and frying, 70 per cent or more of the nico- 
tinic acid is likely to be retained, provided all fluid is used. In cook- 
ing chicken in water, Hewston found 70 per cent of the vitamin in 
the broth. Vegetables likewise lost nicotinic acid to cooking water 
in varying degrees. Canned foods, in general, retain appreciable 
amounts of the vitamin. Findings in Table 50 include fluid as well 
as solid content. 

Other Members of the B-Complex.—Consult data on pp.291-297. 

Ascorbic Acid.—The review of the effect of cooking and canning 
upon vitamin C by Boas Fixsen is very illuminating although several 
questions have not yet been settled. The extreme sensitiveness of 
ascorbic acid to oxidative change necessitates unusual care in its 
extraction for determination. Despite its popularity, “there appears 
to be a growing tendency to distrust chemical estimations and to 
affirm that biological tests should be employed to a larger extent in 
confirmation of conclusions reached by other methods.’’ It is pos- 
sible that the chemical determination before and after cooking may 
in neither case represent actual vitamin-C potency. Although it is 
an established fact that heat in the presence of air will destroy 
ascorbic acid, analyses have been reported which show an increase 
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in the cooked product over the raw. The two important theories 
attempting to account for this observation are the “ester” and 
“oxidase” hypotheses. It is possible that heat decomposes an ester 
of ascorbic acid or at least renders the extraction of the vitamin more 
complete, owing to the softening of woody tissues. ‘This concerns 
the availability of the vitamin in the alimentary tract. According 
to the “oxidase” theory, the reported results on the raw foods would 
be too low because of the destructive action of the enzyme during 
extraction. Should this prove to be the case, such destruction would 
likewise be appreciable during mastication and the early stages of 
gastric digestion. However, it seems more likely that interfering 
substances account for the increased values. 

In plant tissues vitamin C occurs as ascorbic acid. Oxidases 
rapidly convert this reduced form into dehydroascorbic acid with 
subsequent further oxidation. Copper possesses a catalytic effect in 
aiding these changes. Its presence, therefore, is highly detrimental 
to vitamin potency. Both in canning fruits and vegetables and in 
the pasteurization of milk this agent is avoided as far as possible. 
According to Gould (1941) milk averages 25 mg. of ascorbic acid 
per quart when freshly drawn. On aging, the milk loses 3 to 4 of 
this vitamin through destruction by dissolved oxygen. Heating the 
milk causes greater loss than does holding. Deoxygenated milk ex- 
posed to sunlight does not lose its vitamin C. Hand et al., (1939) 
noted that riboflavin was the agent which led to destruction of ascor- 
bie acid in milk under the action of light. 

According to Boas Fixsen, slow oxidation sets in as soon as fruits 
and vegetables are gathered. Storage under acid conditions tends 
to delay inactivation of ascorbic acid. Any process which breaks 
down the cellular structure (as peeling, chopping, mincing, shred- 
ding, etc.) liberates the oxidases which attack the vitamin. Never- 
theless, it must be remembered that covitamins or stabilizers in 
vegetable and fruit extracts tend to protect the vitamin. The uten- 
sils used for cutting fruits or vegetables have been studied with con- 
flicting results, no doubt due to co-incident factors which have pro- 
tected or enhanced the attack upon vitamin C, in addition to the 
recognized influence of exposed area, temperature before and during 
processing, and light falling upon the food. The chief requisite would 
seem to b » a sharp knife and a clean cut with minimum squeezing and 
manipulation. The sort of knife blade which darkens after use on 
fruits or vegetables or rusts readily if left around damp undoubtedly 
1s not good to use but stainless steel should not be harmful. Curran 
et al. (1937) discovered that apples cut into quarters lost about one- 
fifth of their activity in an hour at room temperature, one-third in 
three hours. Shredded cabbage or carrots also lose their vitamin-C 
content on standing. Orange juice prepared at night for use in the 
morning, even though stored in the refrigerator, has been reported 
to lose 10 to 20 per cent of its potency although Munsell (1940) 
states that activity may be unimpaired for twenty-four hours in 
covered containers in household ice-boxes. Tomato juice, once 
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removed from the can, deteriorates after several days at refrigerator 
temperatures. Alkaline vegetable juices lose vitamin potency to a 
much greater extent. Sauerkraut juice cannot be depended upon 
to contain any vitamin C. 

Commercial dairy orange beverages investigated by Mack, Fellers 
et al. (1936) contained 0.3 to 9.3 mg. of ascorbic acid per 100 grams; 
this amounted to about 10 per cent of the vitamin-C content of 
fresh orange juice. Since the vitamin is lost rapidly on standing at 
room temperature, these reconstituted orange beverages are not a 
satisfactory carrier of vitamin C. 

Considerable investigation, however, has gone into this problem 
and the ascorbic acid retention of various preparations (freshly de- 
livered, canned concentrates, and frozen products) is steadily rising 
as manufacturers solve their problems and consumers carry out di- 
rections more faithfully. At 0° to 10° C. loss of vitamin C is slow 
enough in juice to permit its retail distribution (Evenden and Marsh, 
1948). Use of SO, lowers the rate of oxidation and this is regarded 
as the best preservative when used in conjunction with sodium ben- 
zoate. 

As reviewed by Rose (Jour. Am. Med. Assn., 114, 1356, 1940) 
citrus fruits in cold storage and their frozen juices retain ascorbic 
acid very well. The vitamin-C content of frozen berries is also 
preserved. 

Bailey (1938) found twelve commercial brands of canned tomato 
juice to vary from 12 to 26 mg. per cent; a yellow variety was rated 
at 32 mg. of ascorbic acid. According to Tressler (1938) tomato 
juice packed in bottles does not lose ascorbic acid any faster than in 
cans if the containers are completely filled. As pointed out by 
Munsell (1940) “inactivation of vitamin C in canned goods is 
directly and specifically related to the size of the head space.”? Con- 
centration of tomato juice to prevent separation of suspended solids 
results in a 25 per cent loss of vitamin-C activity (Maclinn and 
Fellers, 1938). 

Fresh cucumbers contain significant amounts of ascorbic acid. 
This is retained in fresh pickles (cooked in vinegar, sugar, spices, 
salt) but is lost on storage. 

Klodt and Stieb (1937), cited by Boas Fixsen, have observed that 
the addition of table sugar or salt (0.25 to 2 per cent) retards the 
oxidation of ascorbic acid in diluted lemon juice and pure solutions 
of the vitamin at room temperature. (See also p. 313.) 

Jam retains somewhat less than half the original vitamin C in the 
fruit if not stored too long. The vitamin is protected by the high 
sugar concentration. Superior methods of processing and addition 
of vitamin C can furnish an excellent product which will keep well 
for a season in a cool place. Once opened, the jam should be used 
quickly. ae eel alte 

Vinegar acts as a mild oxidizing agent on the vitamin C in shred- 
ded cabbage (Munsell, 1949). French dressing 1s not so destruc- 
tive. One would expect the salad oil to be protective but it seems 
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not. According to Clayton and Goos (1947) some agent in the 
seasonings is responsible. ia 

“Fresh”’ vegetables exposed to air under ordinary conditions may 
lose an appreciable part of their vitamin-C value. Although destruc- 
tion by air progresses steadily at room temperatures, it is retarded 
by refrigeration. Frozen or cold storage foods, on the contrary, 
tend to retain their potency longer. According to Bessey (1938) 
frozen foods should not be defrosted prior to cooking since slow 
thawing of vegetables tends to rapid loss of ascorbic acid. Cooked, 
frozen vegetables are slightly lower in vitamin C than fresh cooked, 
but are considerably higher than the canned vegetable which has 
been heated for the table (Fellers, 1935). 

Vitamin C is a highly perishable nutritive quantity especially in 
vegetables. Once harvested, deterioration sets in. Transportation 
under summer conditions and exposure on the market, especially 
when deprived of natural covering (as shelled peas or beans), result 
in prompt loss of ascorbic acid. To preserve the vitamin in the 
fresh vegetables there must be little delay between gathering and 
blanching preparatory to quick freezing. The loss at —17.8° C. 
(0° F.) is negligible but carelessness in temperature control during 
shipment or retail storage is disastrous to the vitamin content. 
Since quick-frozen foods require less cooking time than fresh vege- 
tables, the vitamin loss should be less but this is balanced by the 
initial decrease during blanching. In general, properly handled 
quick-frozen foods are equal in ascorbic acid content to freshly har- 
vested vegetables and superior to those which have stood in the 
market. 

Members of the cabbage family can lose 50 to 80 per cent of their 
vitamin-C activity after two to four days of ordinary storage. Pota- 
toes suffer much loss by winter storage. Under ordinary home con- 
ditions there is a 50 per cent decrease from December to May 
(Lyons and Fellers, 1939). For conservation of this vitamin in cook- 
ed potatoes, refer to p. 313. In baked potatoes the concentration 
of the ascorbic acid is greatest in the central portion; next, in the 
medial portion; and least in the skin, as shown by the respective 
averages of 14, 11.4, 8.6 mg. per cent. 

Acid vegetables, as rhubarb and tomatoes, do not lose vitamin C 
rapidly whether stored at room temperature or kept cold. Deterio- 
ration of vitamin potency in cabbage is retarded by refrigeration. 
Spinach and other greens show marked losses at room temperature. 

Fresh onions are a good source of vitamin C, but after storage ¢ 
poor one. Cooked and dried onions possess little vitamin-C potency. 

According to Dunker, Fellers and Fitzgerald (1937) raw, fresh- 
cooked (cut or cob), frozen, and whole grain canned sweet corn are 
all moderately good sources of vitamin C., viz., 7 to 10 mg. per cent. 
Cream-style canned corn is a little lower than whole-kernel. Corn 
can be picked and stored in the husk for a few days without affecting 
its vitamin-C content. Frozen corn can be defrosted and canned 
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corn kept in the ice-box for several hours after opening without 
appreciable loss of ascorbic acid. 

Dried vegetable powders are of doubtful value as a source of vita- 
min C. Mathiesen (1939) reports for green cabbage powder 250 m¢., 
chive powder 150 mg., cabbage powder 60 mg., and parsley powder 
120 mg. per cent. “These values for freshly prepared powders de- 
creased steadily during storage to half the original amount in a few 
months and to zero in a year. j 

Fruits are a desirable source of vitamin C since they are often 
eaten raw. When cooked, they are generally accompanied by the 
extracted juices. Their acid nature is further protection against 
rapid loss of the vitamin. Baked apples, however, are apt to be of 
lower ascorbic acid content than apple sauce because of the high 
temperature used. Apple pie loses half of its residual vitamin-C 
content on standing at room temperature for forty-eight hours. 
Curran found hot apple sauce to decrease its ascorbic acid 14 per 
cent in eighteen minutes. 

According to Fellers (1936) canned fruits retain vitamin C very 
well, while canned vegetables lose much of their original ascorbic 
acid. Modern methods are directed to remedy this fault and _pre- 
vent loss through oxidation. Canned, puréed vegetable baby foods 
tend to have slightly lower ascorbic acid content than the unstrained 
canned product. 

Table 51 shows typical findings with canned products. In 1943 a 
new method was developed for sealing evaporated milk tins in an 
atmosphere of nitrogen or under vacuum. This increases the amount 
of ascorbic acid retained by 50 per cent after 6 months’ storage. 


TABLE 51.—Percentage Retention of Ascorbic Acid in 
Canning Processes.* 


Food items. Maximum Minimum Average 
Apricots 97 76 87 
Asparagus 100 80 92 
Grapefruit juice 100 90 96 
Green beans 75 40 5b 
Lima beans 100 60 76 
Orange juice 100 94 98 
Peaches 91 59 71 
Peas 90 45 iz 
Tomato juice 90 35 67 


* Cameron, E. J., etal.: Am. J. Pub. Health 39, 756, 1949. 


Quick heating methods are preferable to slow ones since the 
greatest losses occur during the warming-up period which not only 
permits but accelerates oxidase activity. Prolonged simmering, of 
course, destroys the vitamin potency. High temperatures are con- 
ducive to extensive losses. 

Electronic cooking or high frequency heating will be investigated 
more and more in the future. Like pressure cooking, the public 1s 
convinced without evidence that these newer procedures are better 
than older ones. When comparative testing is done, using the best 


324 EFFECT OF PROCESSING UPON FOODS 


saucepan technic and following the directions for the pressure cooker, 
variable results are obtained. Sometimes one is better, sometimes 
the other. In a series of experiments, the gains may be balanced out 
by the losses leaving one to the conclusion that, in general, it is six 
of one and half a dozen of the other. It all depends upon the net 
result from several factors: quantity of water, temperature and time. 
One can offset the other. 

The modern trend toward barely cooking vegetables as com- 
pared to the overcooking of an earlier generation is all to the good. 
Meats, likewise, are cooked at lower oven temperatures. The min- 
imum use of water and avoidance of open-kettle cooking, as well as 
the practice of waiting until the water is boiling before adding vege- 
tables, are worthwhile practices. 

Vitamin D.— Pasteurization, homogenization, and canning do not 
significantly lower the vitamin D potency in milk. There is little 
evidence that cooking is harmful. Loss in storage is not appreci- 
able unless conditions are right for oxidation. All sources, including 
crystalline activated ergosterol and crystalline activated 7-dehydro- 
cholesterol, as well as natural sources, are susceptible to destruction 
(Fritz et al., 1942). Cereal carriers protect the vitamin D. Activ- 
ity is quickly lost when the oil is exposed to adsorbent materials, as 
charcoal. 

Vitamin E.—Inadequate data are available for commenting upon 
the stability of vitamin E to processing. One important fact stands 
out and Si is the highly destructive action of rancid fats upon 
vitamin I. 
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Tasie 52.—Ascorbic Acid Content of Cooked and Canned Foods Compared to 
the Fresh Foods. * 


Cooked. 
—_  rO———_——_. 
Food items. Raw. Solid. Liquid. Method of treatment 
eed, eps WOR ere 
Mg. per 100 g. or ce. 
mymlee 2 se 10.0 7.0 ees Sauce, boiled 4 min. 
10.0 6.0 ane Sauce, boiled 18 min. 
10.0 3.1-3.3 he! Baked, open dish, 1 to 13 
hrs., 204° C. 
10.0 2.6-3.4 Frere Baked, covered dish, 1 to 
13 brs., 204° C. 
10.0 272 wee Baked in pie 
Asparagus .. . 12.0 8.2 Boiled 
0 ra Canned 
2.8 oe Canned, strained 
EWES eed os no bs 45 .0-165.4 21.4-35.7 1.1-2.2 Boiled 
45 .0-165.4 10.0-14.4 10.6-17.1 Canned 
White stems... 8.0-25.6 10.1-17.1 1.1-2.2 Boiled 
8.0-25.6 10.3-13.7 10.6-17.1 Canned 
Green stems .. 238(—tb.7 19.5-39.8 ela? 2 Boiled 
23.7-71.7 1S: 1-32.06 10.6-17.1 Canned 
Beans, broad... Pf beat & 7.8 8.9 Boiled 
Beans, green string- 
less 7, ¥ 2.3: ee 9.0-13.5 1.8-3.4 2.5-6.2 Boiled 
: 9.0-13.5 4.1-4.2 5.5-5.6 Canned 
Beets Sar ie, is 21.8 20.1 aa Boiled 1 to 2 hours, liquid 
rejected 
21.8 204 Boiled 1 to 2 hours, liquid 
kept 
13.2-19.2 er Canned 
Beet greens. . . 43.0 20.0 4.0 Boiled 2 min. 
43.0 16.0 7.0 Boiled 6 min. 
43.0, 37.0 16.0, 16.0 9.0, 7.0 Boiled 10 min. (done) 
37.0 14.0 10.0 Boiled 14 min. (overdone) 
Broccoli. . . . 32.0 22.0 am Boiled 
Brussels sprouts . 115.0 33 .3-36.6 16.2-23.4 Boiled 
79.0 43.8 ayes Boiled 30 to 40 min., liquid 
rejected 
79.0 Die Boiled 30 to 40 min., liquid 
kept 
123.0 66.0 Boiled 15 min. 
123.0 29.0 As above, then 2 hrs. in 
cooking box 
123.0 24.0 As above, then 6 hrs. in 
cooking box 
123.0 87.0 Steamed 15 min. 
123.0 29.0 As above, then 2 hrs. in 
cooking box 
123.0 18.0 As above, then 6 hrs. in 
cooking box 
123.0 64.0 Cooked in cooking box 30 
min. 
123.0 41.0 As above, then further 
2 hrs. in cooking box 
123.0 33.0 As above, then further 
6 hrs. in cooking box 
79.0 66.9 Cooked with minimum 
amount of water 
Cabbage, see also } 
oiaae 326, 338 15.0 12.0 Boiled 
22.0-30.0 11.0-16.0 0.9 Finely cut, brought to boil 


2 
0 Finely cut, boiled 3 min. 
P: 


ae 
22 .0-30.0 9.0-13.0 1.2-2. i 
1.8-2.5 Finely cut, boiled 6 min. 


2 
8.0-11.0 8 
* From Boas Fixsen, M. A.: Nutrition Abstracts and Reviews, 8, 299, 1938. 
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Food items. 


Cabbage (cont.) 


Cabbage, red 


Cabbage, Savoy 


Carrots . 


Cauliflower . 


Cherries, Royal Anne 


Corn en 


Gooseberries 


Grapefruit juice 


Greengage plums 


Kale , 


COMPARATIVE VITAMIN-C VALUES 


Raw. 


27 .6-47.0 
27 .6-47 .0 





COND OOH 





Cooked. 
Solid. Liquid. 
+ ES 
Meg. per 100 g. or cc. 
7.0-9.0 2.2-3.1 
7.0-8.0 2.5-3.8 
10.3 
15.5 
0 
14.9 
VARY 6 
58.4 
40.9 
55.9 
12.9 
35.5 
9.6 
24.3 
3.6 re 
4.3-9.5 1.4-5.6 
3.1+4.1 3.94.7 
0 
2.5 
6.5 
26.6 
18.9 
221 
5.1 
8.0 
8.3 
ia 
reat 
8.0 
17.8—28.5 
11.4-23.5 13.9-21.0 
penis 45 .0-50.0 
39.0-46.0 
34.0-41.0 
45.0-54.0 
40.048.0 
36.0-43.0 
2.44.4 <1.0-2.9 
3.1-5.7 2.74.3 
36.0 a 


Method of treatment. 


Finely cut, boiled 9 min. 

Finely cut, boiled 12 min. 

Boiled 30 to 40 min., liquid 
rejected 

Boiled 30 to 40 min., liquid 
kept 

Boiled 1 to 2 hrs., liquid 
rejected 

Boiled 1 to 2 hrs., liquid 
kept i 

Boiled 30 to 40 min., liquid 
rejected 

Boiled 30 to 40 min., liquid 
kept 

Boiled 1 to 2 hrs., liquid 
rejected 

Boiled 1 to 2 hrs., liquid 
kept 

Boiled 30 to 40 min., liquid 
rejected 

Boiled 30 to 40 min., liquid 
kept 

Boiled 1 to 2 hrs., liquid 
rejected 

Boiled 1 to 2 hrs., liquid 
kept 

Cooked 

Cooked 

Canned 

Canned 

Canned, strained 

Boiled 30 to 40 min., liquid 
rejected 

Boiled 30 to 40 min., liquid 
kept 

Cooked with minimum of 
water 

Canned 

Boiled 12 min. on cob 

Boiled 4 min., whole ker- 
nels 

Boiled 

Boiled 

Home canned, cream style 

Home canned, whole ker- 
nels 


Cooked 

Canned 

Canned, sweetened, tested 
at once 

Canned, sweetened, tested 
after 6 months 

Canned, sweetened, tested 
after 12 months 

Canned, unsweetened, 
tested at once 

Canned, unsweetened, 
tested after 6 months 

Canned, unsweetened, 
tested after 12 months 

Cooked 

Canned 

Chopped, boiled 25 min. 
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Food items. 


Kale (cont.) 


Kohlrabi 


Loganberries 
Onions 


Orange juice. . 
Orange marmalade, 
much peel . 

Little peel 

No peel 
Parsnips 
Peas . 


Pineapple » 
Pineapple juice . 
Plums, red 


Potatoes, white 


Potatoes, new 
Potatoes, sweet 
Raspberries . 
Rhubarb 


Sauerkraut . 


Spinach . 








Cooked. 
Raw. Solid. Liquid. 
Mg. per 100 g. or ce. 
155.0 20.0 
155.0 14.0 
155.0 51.0 
155.0 16.0 
155.0 LY: 0 
37.6 8.9 
37.6 260..7 
37.6 35.8 
38 .8—48 .4 22.1-24.2 25.8-26.7 
38 .8-48 .4 31.0-46.9 26.7-35.2 
8.9 3.1 pear 
9.7 5.6 2.3 
bO OR 29.4 
7.0-14.0 
6.0, 6.5 
ici <1) 
intl 6.1 
14.0 8.1 
17.4 Lee " 
23 .0-24.0 11.0-15.0 cee 
22.7-31.2 6 7-10.0 5.2-7.4 
22. 7-31 .2 8.1-19.9 11.0-17.8 
5.9 5.4 eT? 
31.0 hela To 
4.6 2.9 Pet 
4.6 2:6 Bee 
§:.9,9.9,13:3 8.6,9.5, 12.8 
1276, 13736 14.9, 12.8 
12.6, 13.3 72, 141 
5.8-9.5 4.1-5.9 
5.8-9.5 4.4-6.7 
5.8-9.5 4.8-7.9 
13.0-27.0 14.0-16.0 
13 .0-27.0 10.0-14.0 
13.0-27.0 160 
13 .0-27.0 1.0-2.0 
13:6, 13.3 1332 10.65 
12;6,18.3 2330517350 
12.6, 13.3 6.8, 9.4 
12.6, 18.3 13.4, 11.8 7 
13.3 137% ne 
29.1-40.6 18.5-25.0 1.8-4.9 
29.1-40.6 19.3-21.9 11.5-25.0 
nur 8.0-12.0 ug 
5.0-8.0 3.9-8.1 
By 3.2 rr 
5 Wy ¢ 1.6 
8.8 2.3 
18.0 13.0 
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Method of treatment 


As above, then 2 hrs. in 
cooking box 

As above, then 6 hrs. in 
cooking box 

Chopped, steamed 25 min. 

As above, then 2 hrs. in 
cooking box 

As above, then 6 hrs. in 
cooking box 

Boiled 30 to 40 min., liquid 
rejected 

Boiled 30 to 40 min., liquid 
kept 

Cooked in minimum 
amount of water 


Boiled 
Canned 
Boiled 
Boiled 
Canned 


Boiled 

Boiled 

Boiled 

Canned 

Canned 

Canned 

Boiled 

Canned 

Boiled, peeled 

Boiled, 35 min., 95° C., 
peeled 

Steamed 45 min., peeled 

Boiled, peeled 

Steamed, peeled 

Steamed, unpeeled 

Steamed 20 min., unpeeled 

Boiled 20 min., peeled 

As above, then 2 hrs. in 
cooking box 

As above, then 6 hrs. in 
cooking box 

Cooked in pressure cooker 

Greased and baked 1 hr. 
225° C3 


Cooked, then fried in but- 
ter in slices 

Fried in butter in strips 

Fried in Crisco in strips 


Boiled 

Canned 

Cooked in skins 

Canned 

Cooked 

Canned 

Cooked in minimum 
amount of water 30 min. 

Boiled 
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Food items 


Spinach (cont.) 


Squash, Hubbard 
Strawberries 


Tomatoes 


Tomato juice 


Turnips . 


COMPARATIVE VITAMIN-C VALUES 


Cooked. 





—_ooOoOoOoOoO-- oo 
Raw. Solid. Liquid. 











Mg. per 100 g. or ce. 


78.3 29.7 

78.3 48.9 
32.0-46.9 12.1-23.7 12.1-21.4 

P Tea | 4.1 oe 

71.4 37.5 25.0 

71.4 35.7 20.8 


64.6-77.5 40.8-55.4 16.3-18.4 
17.0—22.0 14.0-21.0 OTe 


17.0—-22.0 7.0-18.0 
12.9-13.7 ee 
15.7 oie 24.2 
5.4-23.0 
35.0 180" * 


Method of treatment. 


Boiled 30 to 40 min., liquid 
rejected 


Boiled 30 to 40 min., liquid 
kept 

Canned 

Cooked 

Boiled 

Canned 

Canned 

Canned, tested after 24 hrs. ~ 

Canned, tested after 
6 months 

Strained 

Canned 


Canned 
Boiled 


CHAPTER 11. 
VITAMIN TABLES AND GLOSSARY OF VITAMIN TERMS 


Introduction.—For normal development and growth, for main- 
tenance of full health and for production of hardy offspring, certain 
agents apart from carbohydrates, fats, proteins and minerals are 
required in the diet. Among these essential food factors are vita- 
mins which occur in Nature in minute amounts. 

With beginning recognition of these agents, it was customary 
to express the vitamin content of foods by use of letters, as G for 
good, or by employing plus or minus signs. Everyone looked for- 
ward to the day when vitamins could be designated in conventional 
units, as milligrams per unit weight. More and more methods have 
been devised to make this possible. As a result a considerable 
volume of numerical data on vitamins is available. These tabu- 
lations present frequent conflicts, a food by methods used in a given 
year in one or more laboratories showing a fair concentration of a 
specified vitamin and yet appearing at a later date to have no such 
vitamin content. Likewise, foods placed in the ‘‘nil” class in some 
sets of figures may feature satisfactory concentrations in other 
tables. Even under precisely controlled conditions various samples 
of a selected food may reveal widely separated vitamin values. One 
is tempted to ask what it all means. 

It is the opinion of the compiler of the estimated values shown 
in the following tables that one should regard vitamin content as 
“subject to change without notice”. The average person who deals 
with the practical aspects of diet-making is better off with vitamin 
tables composed of plus signs or letters which indicate the general 
class into which the specific food probably falls with respect to a 
particular vitamin. hen, there is little opportunity to calculate 
too closely. With numerical values, however, the person un- 
familiar with problems of vitamin assay almost always leans the 
whole weight of a decision upon these figures. Such dependence and 
trust is misplaced, largely because humanity has too great a re- 
spect for figures per se. . 

Consistency would require that a generalized table minus all 
numbers accompany these remarks. Unfortunately, nobody would 
consult such a table when figures were to be had in other works. 
Such a table, found in previous editions, is in fact deleted. In 
bowing to modern styles in vitamin tables, we can do no more than 
warn against their unfair use in evaluating either a single food or a 
whole diet. 
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NUMERICAL VALUES FOR THE VITAMIN CONTENT OF 
COMMON FOODS. 


The data herein assembled comes from many sources chief of which are: 


Boas-Fixsen, M. A. B. and Roscon, M. H.: Tables of Vitamin Content of 
Human and Animal Foods. Nutr. Abstr. and Rev. 7, 823, 1938; 9, 795, 1940. 

Boouer, L. E., and Harrzurr, E. R.: The Vitamin B; Content of Foods in 
terms of Crystalline Thiamine, U.S. Dept. Agric., Tech. Bull. No. 707, 
Washington, 1939. 

Boouer, L. E., Harrzier, E. R., and Hewsron, E. M.: A Compilation of the 
Vitamin Values of Foods in Relation to Processing and Other Variants, 
U.S. Dept. Agric., Cire. No. 638, Washington, 1942. 

Boouer, L. E., and Marsu, R. L.: The Vitamin A Values of 128 Foods as 
Determined by the Rat Growth Method, U.S. Dept. Agric., Tech. Bull. No. 
802, Washington, 1941. 

CHELDELIN, V. H., and Wiuiams, R. J.: The Vitamin B Content of Foods, 
Univ. Texas Publications, No. 4237, 1942. 

Dann, W. J. and Hanpier, P.: The Nicotinic Acid Content of Meat, Jour. 
Nutr. 24, 153, 1942. 

EmMeErIg, A., and Enaet, C.: The Vitamin E Content of Foods, Ztschr. 
Vitaminforsch. 13, 259, 1943. 

Jukes, T.H.: Distribution of Pantothenic Acid in Certain Products of Natural 
Origin, Jour. Nutr. 21, 193, 1941. 

McVicar, R. W. and BerryMaNn, G. H.: Nicotinic Acid in Foods, Jour. Nutr. 
24, 235, 1942. 

MunseL, H. E.: Vitamins and Their Occurrence in Foods, The Milbank 
Memorial Fund Quarterly 18, 311, 1940. 

The Riboflavin Content of Some Common Foods, Food Research 
7, 85, 1942. 

The Vitamin A, Vitamin B, (Thiamine), Vitamin C (Ascorbic 
Acid), and Riboflavin Content of Common Foods, The Milbank Fund 
Quarterly 21, 102, 1943. 

NEILANDs, J. B., Srrone, F. M., and ELvEHJEM, C. A.: The Vitamin Content 
of Canned Fish Products, Jour. Nutr. 34, 633, 1947. 

RussEtL, W. C., Taytor, M. W., and Breux, J. F.: The Nicotinic Acid 
Content of Common Fruits and Vegetables as Prepared for Human Con- 
sumption, Jour. Nutr. 25, 275, 1943. 

SULLIVAN, R. A., Boom, E., and JARMOL, J.: The Value of Dairy Products 
in Nutrition, Jour. Nutr. 25, 466, 1943. 

Tepty, L. J., Srrone, F. M., and Etvensem, C.A.: The Distribution of Nico- 
tinic Acid in Foods, Jour. Nutr. 23, 417, 1942. 

Tuompson, M. L., CUNNINGHAM, E., SNELL, E. E.: Nutritive Value of Canned 
Foods in Riboflavin and Pantothenic Acid, Jour. Nutr. 28, 123, 1944. 
Tables of Food Composition in Terms of Eleven Nutrients. U.S. Dept. Agric., 

Mise. Publ. No. 572, 1945. 
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Permissible Use of Tabulated Data.— There is no scientific justifi- 
cation for listing the day’s menu, calculating the vitamin content 
from tables, and adding the figures together to obtain the total 
intake. The values shown in the table should be employed in judg- 
ing whether or not a given food contributes a significant amount 
of specific vitamins to the diet. The table also permits intelligent 
selection of suitable sources of the desired vitamins. The variability 
between samples of the same food frequently is marked. Milk, for 
example, has been found to vary from 100 to 400 I.U. of vitamin A 
per 100 grams and butter from less than 1000 to more than 6000 I.U. 
It must be stressed that the figures shown in the tables are rep- 
resentative rather than averaged values. 

Quoting from the extensive review of Munsell, “It is desirable 
to have a set of values showing the quantities of the various vitamins 
in different foods. In the general discussion of food sources of the 
vitamins it was made clear that no food has a fixed and invariable 
content of any vitamin. Values for different samples of any food 
may vary over wide ranges depending upon the factors that in- 
fluence the content of the vitamins it contains.”’ For practical 
dietetic purposes an intelligent selection of representative data 
becomes necessary. “Some values in the table may differ mater- 
ially from corresponding ones in other summaries. ‘Too much 
concern should not be felt over such discrepancies, perhaps, since 
all values of this kind are, as explained, arbitrarily selected and 
their approximation to actual fact is problematical in any case.” 


Tape 53.—Occurrence of Fat-soluble Vitamins in Some Foods. 
(Estimated per 100 grams moist weight.)* 


Vitamin Vitamin Vitamin Vitamin 
A D E K 
Food items. C13.) ti Ws) (mg.) 
Alfalfa leaf meal, sks ee ee 8000 Xx 
Almonds Pigs . oe oe 0-75 
Apples. ee ae 50-90 
Sauce, canned... . . 60 
Apricots rr rer << omeoe . te 2790-4000 
Canned... en ence 1350 
Dried eee; 5000-7430 
Artichokes, globe et at ae 200-390 
Asparagus, green re 700-1400 
Bleached caw 0-50 
Canned er Aan og 600 
CNR es eh ie M35 960 
Avocados , 100-290 
Bacon or Ps 0 
Bamboo shoots 22 
Banana 300-430 
Banana powder 750 Pee 
Barley 0 : 2 


* Excellent xxx, Good xx, Fair x. 
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(Estimated per 100 grams moist weight.)* 


Food items. 


Beans, green, cooked: 
Kidney 
Lima ; 
Canned 
Snap ... 
Canned 
Soy 
Waettr eee 
Beans, dried, cooked: 
Kidney 
Lima 
Navy . 
Sova ae eee 
Baked with tomato . 
Beef, lean ; 
Beet tops 
Beets 
Blackberries 
Black currants . 


Black-eye peas—see Cowpeas 


Blueberries. 
Brazil nuts . 
Bread, ‘‘ brown”’ 
White 
Fortified 
Broccoli, entire plant 
Cooked, flowers . 
leaves 
stem 


Brussels Sprouts, cooked . 


Butter, average 
summer 
Butter, goat’s 
Cabbage: 
Young, partly green 
Green, cooked 
Mature, white 
Red 


Dehydrated, unsulfited 


Cantaloupe . 
Carrot tops 
Carrots, cooked 
Canned 
Dehydrated 
Cauliflower . 
Celery cabbage 
Celery, green 
Bleached . 
Chard 
Cheese: 
Camembert 
Cheddar 
Canned ; 
Cottage, skim milk . 
Cream Peet's Xs 
Kraft, Amer. 
Eng. 
Parmesan 
Roquefort 
Swiss 
20% fat 
10% fat 


* Excellent xxx, Good xx, Fair x. 


Vitamin 
A 
(0) 


900 
280 
130 
630-2000 
410 
200-350 
350 


0 
0-100 
0 
100 
70 
20 
6700—21,000 
0-20 
75-150 
400 


50-280 
10 
0 
0 


9000 
3000-5000 
7300-16,000 
1000 
400-640 
3300 
up to 20,000 
900 


150 
80-170 
0 
40 
520 
300-3400 
XXX 
10,000-12,000 
12,000 
117,000 
30-90 
9000 
1000 
0-10 
2800-14,500 


3610 
1200-2000 
1260 
60-175 
2000-2210 


2500-4000 
1970-2700 


Vitamin 
D 
COR) 


Nil 


Nil 


80 
150 


Nil 


Vitamin 


E 


(mg.) 


a) 
on 


oo 
aon 


Ht 
ae 


wa 


Vitamin 
K 


xx 


xx 
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(Estimated per 100 grams moist weight.)* 


Vitamin Vitamin Vitamin 
; A D E 
Food items. (2207,) (I.U.) (mg.) 
Cherries 15-800, av. 150 
Chestnuts, frock 80 
Chicken 0 
Chick peas Trace 
Chili con carne, plain, canned 160 
Chives 500 
Chocolate, milk 480 
Sweetened 36 
Unsweetened 60 
Clams . 14-200 
Cocoa powder, breakfast type 26 oil 
Medium fat : : leg 
Cocoa fat 12.5 
Cocoanut, dry 0 
Coconut oil . Nil 3.0 
Cod ; 0 52 
Cod-liver oil 85,0007 85007 0 
Collards tm 7000-12,200 
Corn, sweet, white 0-50 
Yellow . 390-600 
Canned 200 
Corn, dried . 330-550 10.0 
Cornmeal, white 0 
Yellow, degerminated 300 
Whole .. 510-750 
Corn oil, refined 0 0 104-110 
Cottonseed oil, refined | 0 0 83-92 
Cowpeas 0-30 
Cranberries . 20-70 
Sauce, canned 30 
Dehydrated 660 
Cream, 20% 600-830 Traces 
Summer 1640 
Cucumbers, pared . 0-Trace 
With skin 260 
Currants, black 400 
Red : 120 
Dandelion greens 9000-13,650 Nil xx 
Dates, cured: 
Unprocessed, Deglet Noor . 0 
Processed, Saidy 350 
Dock, leaves 14,000 Nil xx 
Eel . 660-18 ,500 474 
Egg, whole, fresh 1140 BO 
dried 4460 
yolk, fresh 3210 Trace-xx x 
Summer 3760 
Winter . 1880 
white, fresh 0 Nil 
Eggplant 30-100 
Endive, escarole 10,000-15,000 Nil 2.0 
French chicory 4000 Os2 
Farina 0 
Figs, fresh 10-50 
dried 60-115 
Fish iver oils xxx XXX 0 
Flour: 
Rye 0 
Soy, low fat 70 
med. fat 110 
full fat 140 
Wheat 0 


+ Consult label on product. 


Vitamin 
K 


Nil 


Nil 


Nil 
Nil 


XX 


xx 


xx 
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(Estimated per 100 grams moist weight.)* 


Vitamin Vitamin Vitamin Vitamin 
A D E K 
Food items. Gm 8 ey is) (mg.) 
Flour: Wheat 70% extraction. 0 ) By 
82% extraction . .. . 0 2.7 
Whole-grain . ... . 0 1.2-3.4 
Germ Pee: Mee 0 27.0 
Gooseberries reer) 380 
Grapeiruit 2). © J 95 : 0-20 
Grapes ... a ee 0-80 
Green vezetables ee cae 4 Nil Xx 
Leavy =. ote ee Xxx Nil XX xxx 
GUAVESY. »s) eu fon ee 200 
Hazelnuts =, 09. 1 ees 100 
Heart, fresh Se oo 0-200 ; 
Herring: tresis st Sees xx Nil 
Canned 5 Siy2 Soe ete 98-210 
Hominy ae a 0 
Honey .. <<. Se 0 
Honey dew melon A cee eee 50 
Icecream, plain... . . 540 
Kale . . . .  600-20,000 Nil 8 xxx 
Kidney, beef, cooked ae, Pe 1150 : 
Kippers are 5: Xx Nil 
Kohlrabi an) ee ae 2500 
arab, lénre-a ee, ee 0-Trace 
Lambsquarters OS 19,000 
herd See wel e e 0-5 0 0 
Leeks ce oe iN co ASE 1000 1.9 
Lemons... io Ve 0 
Lentils, dry, cooked ee ee 50 
Lettuce, headed es ee 540 
allothers,aver. . . . |. 1620 
green coe ne be 2 4000-5000 
bleached’ .- 9. =} . |. 100 0.6 
Romaine orcos . . . . , 1000 
Riel: Chi LTE os one, 0 
liver; fresh. 5. =. CC 19,200-30,000 15-45 = 
Mackerel, canned . . . . 175-215 xx 165-250 Nil 
Mango . Pes 1000-1500 
Margarine, with added re ya - 3300 x x 
Marmalade, orange eee 5 
Marrow, vegetable ee ee se a 30 
Milk, breast 3 
After use of vitamin D milk 6 
Milk, cow’s: 
Whole, fresh, aver. market : 120 2 Trace 
From cows on dry feed . 60 1 
From cows on pasture.” 180 3 
Canned, evaporated . . 400 3 
Irradiated. on 28+ 
Fortified, pasteurized Rwy 40+ 
Irradiated, pasteurized 14+ 
Metabolized (yeast), certified 40+ 
Dried, average : 960 16 
From cows on dry feed 480 8 
From cows on pasture F 1440 24 
Skim . 4 Sore 10 
Dried pat = ¢ 20 
Molasses a es ee 0 
Multi-Purpose Food. re 1667 133 
Mushrooms ; 0 
Grown indark . |. , 21 
Grown inlight . . |. : 63 
Muskmelons ey F/O a 2400 
Mustard greens . . | | 6400-11,000 Nil xx xXx 


* Excellent xxx, Good xx, Fair x. 
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(Estimated per 100 grams moist weight.)* 


Vitamin Vitamin Vitamin Vitamin 
A D E K 
Food items. (I.U.) (I.U.) (mg.) 
Nectarines WY er ee 2800 
Noodles,eme .: 2. ..: . 200 
Oatmeal ara ae 0 2 
Okra wae. ey ee ee 400 2400 
Olive oil ee Fe 20 Nil 3-8 
Refined . . . . . . , 0 
Olives, green... ate 200 
Ripe sp es ; 125 
Onions, green... ak, 5000 0.2 
PARENT he 0-50 
Dehydrated | . . i . . 20 
ECE ae rn 190 
Juice .. ae 100 
Peeler cg 8 Ca. 140-210 5 
EMPAVA BS) ees og ee tS 2500 3000 
Parsley . ... . . . . §000-30,000 Nil beb x 
Parsnips, cooked aa, Co aes 0 
Peaches, white . . ... . 5-100 
Yellow ren cece, t- |: 880 2000 
Pore Ge oa eee ces 3000 3250 
Gannedimosere.0 .. <.tx 450 
PeaNut OU) oo Fe ss. 8 ee ce 0 Nil XXx 
Peanuts, roasted . . .. . 0 26-36 
Pears o! Sy oe ee eee 10-30 
WANNER ee hs hh. ek Trace 
Pea soup, dehydrated. . . .. 220 
Peas, fresh, cooked wee 680 6 x 
Dried,gréen . .=. . . : 530 
iomed split. -& s. so Ge. 370 
PeOnNSE epi awe, «joa Sx. 50 400 
Peppers, green . = .: 3000 
red 1 wn ee Se 2000 
Persimmons er oo ee ee 2600 
Pickles, cucumber . . . .. .. 190 
Pimesppliema aise os. “ae « 150 
ae Me ee) A Ok) as 125 
Canned... ba |e 100 
grt aa pe al 350 
Popcorn A) dt FE eee 500 
Pork PO a sa ee , 0 
Potato chips . . .. . 80 
Potatoes ee Rk 20-40 0.1 
Prunes, fresh . . .. ; 1500 
Dried CM eS nee as 1600-2500 
Canned... A arn eae 230 
Pumpkin, cooked . .. . . 1200 3400 
Pe hr dn 1, re a 3400 
MAGA Pe ly os 30 
Raisins ..... . ; 0 
Raspberries, black a 0 
Red. Pt ; : 130 
Red palm oil_ ae * at XXX 110 
Rhubarb. sh ee 100 
Rice, white... ote 0 0.4 
Roe A At 4 2000 
Rutabagas, white . . . .- . FA 
* arp | | 7 - 2 2-3.5 
Salmon, Canned... . . 60 500 
Chum nae wee 30 225 
Chinook mi re Cee 750 275 
Pink ere tee a 100 625 
Red .. ; 325 800 


dines, canned in oil, drained 
~<a aarepetctens arti 290 250-333 
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(Estimated per 100 grams moist weight.)* 


Food items. 


Sardines, canned in oil, total 
contents 
Sauerkraut, canned 
Scallops 
Shrimp, canned 
Soya oil 
Soybean sprouts 
Spinach . 
Canned 
Squash, summer 
Winter 
Strawberries 
Succotash 
Suet, beef 
Sugar ; 
Sweet potatoes . 
Dehydrated . 
Swordfish, fresh 
Tangerines oS 
Tomato, mature, green 
ripe 
Ketchup 
Pureé a eee see 
Tuna fish, canned, drained solids 
Tuna fish, canned, total contents 
Turnip greens 
Turnips, white . 
Yellow : 
Walnuts, black 
English 
Watercress 
Watermelon 
Wheat 
Wheat germ ree 
Wheat germ oil, crude 
medicinal 
Yeast 


* Excellent xxx, Good xx, Fair x. 


Vitamin 
A 
(7. U5) 


710 
Trace 
0 
60 


170 
8400 -25,000 
6790 
250-1000 
4000-6000 
60 
400 
600 
0 
3500-7700 
21,900 
1595 
300-420 
800 
1000 
270-1880 
1880 
70 
130 


10,000-20,000 


0 
20 
70 
50 

4000 
50 
0 
0 


Vitamin 
D 
Crt) 


333 


xx 


Nil 


< 100-333 
< 100-333 
Nil 


Vitamin 
E 
(mg.) 


92-120 


1 eH ¢ 


XX 
0.02 


150-420 
320 


Vitamin 
K 


xx 


XXX 


mo 


xx 


Taste 54.—Representative Values for the Chief Water-Soluble 
Vitamins in Some Foods. — 


(Estimated per 100 grams or 100 cc. of moist weight.)* 


Food items. 


Almonds 
Apples 


Apple juice . 

Pie eas 
Applesauce, canned 
Apple nuggets, dry 
Apricots, fresh 

Canned 

Dried, sulfured 

Unsulfured 
Arrowroot : 
Artichokes, globe 

Jerusalem 


* Excellent xxx, Good xx, Fair x. 


Thiamine Riboflavin 
Micrograms 
255 300-670 
45 10-50 
20 30 
27 32 
10 10 
50 80 
30-45 40-75 
20 24 
10 160 
90 100 
60 
75-180 30 
60-150 


Nicotinic Ascorbic 
Acid Acid 
Milligrams 
5 0 

0 1 5-20 
(av. 5) 
0 3 
0 4 
0 1 
Trace ll 
<1 4-11 
Trace oo 
3 12 
2 
10 
6 
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(Estimated per 100 grams or 100 cc. of moist weight.)* 


Nicotinic Ascorbic 


Food items. Thiamine Riboflavin Acid Acid 
Micrograms Milligrams 

Asparagus, green . . . ... 180-210 120 1 35 

Canned “1 ea te 60 90 1 15 

Bleached. . . .... . 150-180 x 32 

Canned coe We ae 60 

Avocados . . . 3s . ss 90-120 90-150 1 10-16 
Bacon, lean DS ee 270 150 2 0 

Medium fat ..... . 420 100 2 0 

Canned ...... . 260 100 1b 0 
Bamboo shoots cine i oe 54 x 0 6 
Banana powder 1 een ee 300 2.5 
Bananas ert er ey sae. 50-90 60-75 <1 10 
MO ee a ne eee 500 120 

Pearled \. 9 20 8 oe 120 80 3 0 
Beans, snap: 

Green Oat A eer ee ot ee 80 100 <1 19-25 
Canned Oe ak Ie OF 30 50 Trace 4 

a ee 75 100 25 

Beans, shelled, green: 

Mledne yey Oe tes = 3.9 2, ox 210 95 <i 28 

iWisist'® acy dy ara ays, eae 250-300 140-175 1 32 
Canned i, Se ree 30 50 =< 8 

ey he ee OF 470 300 1 30-40 
Beans, dried: 

Kidney, navy .... . 450-600 240-325 2 0 

imine. A of) SA. 525 750 0 

Soy a eee ee ee 1 aO-1200 310-750 2 0 

Boyeproutsyy. <. -- “« 100 120 1 14 

esis, DAKO. os. 4) vps we Os 120 100 1 0 
Canned St Be ee 50 50 <1 
New England style “>. 54 
With tomato sauce a 24 4 
Bean soup, dehydrated... 460 220 2.4 1 
Beef, fresh: 

Chuck oo AS Be gf ee ee 120 150 5.0 0 

Hamburger . ... . . 100 130 4.3 0 

loom steaks . «6 «© «© « « 100 130 4.6 0 

Rib roast, steaks > i 110 140 AT 0 

Round steak Pa et 120 150 bye 0 

Rump ee ae eS Late 100 120 4.2 0 

Soup mesh © ..5 we es 130 160 5.5 0 

ie THERE § cs. om a 8 100 120 4.3 0 

Tongue, med.fat . .. . 220 270 5.0 0 

Beef, processed: 

Corned, med. fat SaeaiteY Bu 3° A 50 100 here 0 
Canned ‘i, in er ee ee 20 190 207 0 
Hash, canned! ae ar 20 130 2.4 0 
Hash, canned? Se <4 eX 40 110 2.5 6 

Dried, chipped . . . . .- 110 220 Ber 0 

Roast, canned... . . 20 240 4.5 0 

Beef and gravy .-.:-.: : 90 190 Da. 

Chili con carne, plain, canned 10 100 2.1 0 
Stew, canned? Palko Se W-4Ppass 40 120 2.4 0 
Beet tops a a ee 50 170-300 0.3 34-50 
Beets, canned . : 10 30 0.1 : 
Blackberries ae 30-45 60 i 

Black currants re 30 140 

Black-eyed peas—see Cowpeas 

Blueberries . . - +--+: < 30-45 70 0.3 10 oa 
Bluefish Peer Luck ieee Ot x 200 , . 
Bologna et ate 5 Fee oe 310 300 3 


1 Cont. 72% beef, 28% potatoes. > 
2 Cont. 50% meat, 48% potatoes, 2% onions. 
4 Cont. 50% meat, 15% potatoes, 15% carrots, 8% dry beans, 12% tomato puree 


22 
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(Estimated per 100 grams or 100 cc. of moist weight.)* 


Nicotinic Ascorbic 
Food items. Thiamine Riboflavin Acid Acid 
Micrograms Milligrams 

Bouillon cubes . 30 83 0 oon 0 

up to 

Brazil nuts . 500-1100 70 0 

Bread: 

Rye, light 160 40 | a 0 

White 45-90 50-90 1 0 

Enriched 240-400 150-350 2-3 0 

Whole wheat 225-450 140-180 3.5 0 
(av. 280) (av. 150) 

Broccoli, entire plant 130 250 0.9 70-110 
Cooked A 22 
Flowers 135 240 100 
Leaves 135 450 125 
Stems . 75 

Brussels sprouts 110-180 60-75 0.3 65-150 

Buckwheat . 450 4 0 

Butter : 0-120 10-37 0.1 0 

Buttermilk, cultured 40 180 0.1 1 

Butternuts <x 0 

Cabbage: 

Young, partly green 2 0 Saw 30 50 60 
Mature, bleached 30 25 0.5 60 
Red. 60 
Green, boiled 101 min. 40 

“ 15 ae 29 

“ce 30 “ce 22 

ae 60 “ 

“cc 90 “ce or 

ae 120 “cc 1 4 5 
Dehydrated’... 410 370 2.4 189 

Cake, light batter . 30-55 100-150 OY 0 

Candy, average 80 140 4 0 

Cantaloupe 50-60 40-75 08 30-42 

Carp’ , 40 

Carrot juice 4 

Carrots 60-70 60 0.5 6-10 
Canned 30 20 0.3 2 
Dehydrated 290 280 322 11 

Cashew nuts 150 190 0 

axle 100-150 105-130 0.6 69-75 

Cdage 20 7 
Bleached . oe oa ets 
Green uae: 100 

Celery cabbage 30 45 45 

aba Prepared—refer to package label. 

ar op. cae 5! beatae 
Cheese: “i ss $8 
Amer., processed, canned... 
Camembert = 830 : é : 
Chantelle 470 T 

Cheddar 24-40 500-550 02 
Cottage 20 290 01 : 
Cream 10 140 0.1 ; 
Parmisello ; 710 01 0 
Processed (Old English) 570 Tr. : 
Roquefort 30 450 1 ry 0 
a 30 370 Trace : 

elveeta 550 01 0 


* Excellent xxx, Good xx, Fair x, 


* vegetable extract. 
5 meat extracts. 


° If sulfited, thiamine value appreciably lowered, ascorbic acid about doubled 


CHIEF WATER-SOLUBLE VITAMINS IN SOME FOODS 33 


(Estimated per 100 grams or 100 cc. of moist weight.)* 


Nicotinic Ascorbic 


Food items. Thiamine Riboflavin Acid Acid 
Micrograms Milligrams 
Cherries ee. oe, 50 40 10 

CAMNAGe 5s be eC 30 20 0.2 3 
Chestnuts, fresh . . . . . 240-270 x 1 6 
Chicken SS Ss See 90-150 70-260 8.6 4 

(av. 110) (av. 180) 

Boned, canned .... . 10 150 nee 2 
Chick peas... : 350 150 1.4 2 
Chile con carne, plain, canned : 10 100 201 0 
Chives .. Ree Pee 120 70 
Chocolate, milk oe 50 290 0 

Sweetened ..... . 14 

Unsweetened ee er ee 42 240 a ep 
Clams. ner he 20 120 1 30 
Cocoa, breakfast type ae 67 390 2 0 

Med. fat... ae 75 390 2 0 

Beverage, made with milk 2) Se 75 230 0.9 
Cocoanut, fresh es 30-60 100 <i 

Dried er ee? mee ys ne Trace Trace Trace 0 
357: 94 BL Se ee re 40-90 50 Ze 2 

ee 9 ea Ae, a a i as Xxx Xxx 

RE eT, ee 8 270 
Cod-liver oil ee RAs A 0 0 0 0 
SOS ann ee Te ag 900 70 10 0 

Beverage ae ear ak 5» <1 
Collards ae 58k: 80-220 200 300 08 60-100 
Cookies, plain . be 40 40 O75 0 
Corn, sweet, white « or yellow ; 150 60-140 1,4 ie 

@anned: Woo “2 fk... 5 20 50 0.8 5 

Dried : 300 x 0 
Corn cereals—refer to package label. 

Cornmeal, white, degerminated . 160 90 09 0 

Whole-grain .. 410 120 ies 0 
Cornmeal, yellow, degerminated 150 60 0.9 0 

Whole-eranm . «© «© ss « 450 170 yap | 0 
@ornstarch ~  . es 0 0 0 0 
CApm AYTUD 6 = ek Os 0 10 0.1 0 
EHONSEER Oll<. 0 es 0 0 0 0 
Cowpeas, fresh awe mm se 6 

Dried * hse, See eee es 500-830 230-300 22 2 
Crabmeat ©! 2 90-140 350 3 13 
Cracker meal...) sa ss 70 0 0.6 0 
Crackers, Graham a Sane 300 120 1.5 0 

Soda ie re eee 100 30 eal 0 
Cranberries , 7 ae ee 30 x 15 

Dried ; Ce Pat 190 180 0.9 33 
Cranberry sauce, : ensbed Seman Poa 40 
Cream, 20% a oP” 30 140 eal 1 
Creat ING! sie oe te ie 30 80 0.2 0 
Cucumber pickles . . . . . 10 20 Trace 7 
Cucumbers. ..-.-..- - 30-40 25-90 0.2 8 
Currants, black a ee 30 140 150 

Red wie ne 45 45 
Dandelion greens roo ae 190 140 0.8 35-100 
Dates,cured . - ..- =: | 75 45-100 2 Trace 
Doughnuts se Soa ee ae 280 220 2 0 
3 ee _ 360 230 3 8 
Eel ieee OS = 

‘gg, hen’s: 
e tered fresh : ; 120-150 340 Oe 0 
dried. Eee 350 1230 0.2 0 
White ; 0-Trace oe . 
320 2 
hei a ary ae 30-60 0.8 5-10 


Elderberries 


340 CHIEF WATER-SOLUBLE VITAMINS IN SOME FOODS 


(Estimated per 100 grams or 100 cc. of moist weight.)* 


Food items. 


Endive, escarole 
French 
Farina : 
Enriched . 
Fig bars 
Figs, fresh 
Dried , 
Fish, aver. lean 
Med. fat 
Flour: 
Buckwheat, light 
Whole-grain 
Rye, light 
Whole-grain 
Soy, low fat 
Med. fat 
Full fat 
Wheat, patent 
Enriched, min. 
Enriched, max. 
Wheat, peeled 
Self-rising . 
Enriched 
Stone-ground . 


Stone-ground, white . 


Whole 
Frankfurters aa 
Fruit cocktail, canned 
Garden cress 
Garlic 
Goose 
Gooseberries 
Grapefruit 

Juice . 

Canned é 

Segments, canned 
Grapes 

Juice a8 ee 

Dried, unsulfured 
Guavas . 

Haddock 
Halibut . 
Ham, fresh . 

Smoked ae 
Ham and eggs, canned? 
Hash—see Beef, corned 
Hazelnuts (filberts) 
Heart, fresh: 

Beef 

Lamb . 

Pork 
Herring . 

Hickory nuts 
Hominy, white 
Honey 
Horseradish 
Huckleberries 
Ice cream, plain 
Jams 

Jellies 

Kale : 
Ketchup, tomato 


7 50% each. 


* Excellent xxx, Good xx, Fair x, 


Nicotinic Ascorbic 
Thiamine Riboflavin Acid Acid 
Micrograms Milligrams 
50-84 120-200 15 
75 60 20 
60 60 1 0 
370-530 260-270 1.3 0 
20 60 0.9 0 
60-75 5-45 <1 2 
66 75 2 0 
90-180 
70 70 4.2 Z 
310 80 ree | 0 
610 160 4.2 0 
150 70 0.9 0 
470 210 1:7 0 
1100 350 2.9 0 
820 340 226 0 
770 280 ae 0 
70 30 0.8 0 
440 260 3.5 0 
550 330 4.4 0 
580 
20 20 0:7. 0 
440 260 3.5 0 
480 
270-330 
560 120 5.6 0 
190 230 2.4 0 
10 10 0.4 2 
90 
150 4 14 
150 xx 3 xx 
150 25 
40-72 20-40 0.2 43 
50-75 30 41-45 
30 19 0.2 35 
30 21 0.2 30 
45-50 15-40 0.4 4 
30 30 0 2-6 
150 80 0.5 Trace 
45-150 10-90 1 75-250 
15-120 160 1 0 
90-120 180 6 0 
960 190 4.1 0 
780 190 3.8 0 
160 240 1.7 0 
400-660 xx 0 
600 900 6.8 14 
600 
540 8 
120 310 4 0 
600 Xxx 0 
150-180 50-60 0.9 0 
0-6 0-40 0.2 0-4 
70 90 
40 
24-40 150-190 0.1 Trace 
20 20 02 4 
120-190 350-500 O08 100-150 
120 70 2 11 


CHIEF WATER-SOLUBLE VITAMINS IN SOME FOODS 341 


(Estimated per 100 grams or 100 cc. of moist weight.)* 


Nicotinic Ascorbic 


Food items. Thiamine Riboflavin Acid Acid 
Micrograms Milligrams 
Kidney: 
Beeforveal . . . .. . 250 2100 10 11 
Lamb Ee ee Pee 300 2000 
Pri nes, o Gl sf . 500 2100 
Lamb: 
Leg roast 61) Seta eee 210 260 5.9 0 
Shoulder roast . . .. . 180 230 5.2 0 
Sirloin chops oi Sag eee 210 260 5.9 0 
Lambsquarters ee ta kee Se x x 85 
YY Ot _ 2 0 0 0 0 
Leeks em Ace ee, Wels 80-150 x 15-20 
Lemonade . ..... . 8 5 
Romans... 6... «os. sve 8 40-60 & 0.1 45 
acca ee ee cP ae 30 Trace 45 
Bentis, dried’ = 2... A °% 500 315—400 3 0 
Lettuce, headed a Seb. See: 4. 60-75 45-70 0.2 8 
MIPbOsHere.. &. 2-3) oo ss 60-75 70-150 0.2 18 
Rares ee A a Ge 3 ae 30-60 5 0.1 27-37 
Liver, fresh 4. Oh patel 2 270-400 2500-3300 16.1 31 
Bansagre: 28 8S aa bP 170 1120 4.6 0 
PROLOI IN see e s 150 130 5 
Loganberries . . .. . . 33 35 
Loquats : > ie 2 
Luncheon meat, ‘canned © Ae 3 6 8290 210 ad 9 
Macaroni . ~ eee 130 80 Dall 0 
Mackerel, Atlantic Wn? oF is 58 200 5.8 0 
Pacific (fk hie e Lae 26 330 8.7 
va 0 eee oe eee Xxx 5.9.9.0 
Dingo. we ors ks? oo )e 8 2s 60-90 50-100 25-60 
Margarine .. A ee an 0 0-6 0 0 
Marmalade, rane: ay tee ar 20 20 0 ff 
Marrow, vegetable Py et et 30-60 11 
Mayonnaise i a ey aa: 40 40 0 0 
Melons, honey dew Pheri St 46 0 21 
Cantaloupes ~o «9s = - 60 40-75 0.8 33-42 
Milk, cow’s: 
Whole, fresh, aver. market ; 42 195 0.1 Raw 2.2 
Past. 1.3 
From cows on dry feed .. 42 160 
From cows on pasture... 42 210 
Whole, condensed... .. 50 390 0.2 1 
Evaporated .... - 50 360 0.2 1 
ERD SY A) es af 300 1500 0.7 6 
Serr trees) 2, Ge «sO 45 200 [Oma 1 
Dried : eg P 350 1960 Berd. rf 
Milk, miscellaneous: 
Buttermilk, cultured a me Ye 40 180 0.1 1 
Chocolate favored . . . . 30-40 160-180 0.1 <1 
"ON ee eee ee ne 60 40-80 1.5 
OE Se ne 15-20 16-52 0.2 6 
Molasses Pee ae 0-80 0-160 2.8-4 0 
Multi-Purpose Food f Ye? ee 400 670 4 
Mushrooms a oe ‘ 60-120 5-500 6 1-8 
Mustard greens ~ oe 90-140 200-370 08 100-180 
Nectarines Vir. = te 72 25 
Noodles, egg 5 ea 180 110 2.1 0 
Oatmeal ; ‘5 We hee 540-810 100-150 il ye 0 
Okra a, ; im Ye 120 100 Gav 20-30 
Olives, green Werte tah eka a 8 . 0 0 
Ripe a eee ee 6 0 : 0 
Onions, green. - - + + « 20-30 
Mature Diet, soles 30 20-60 Ox 9-15 
Dehydrated aa 230 150 1.1 37 
Oranges OA thal >a Oca 80 30-60 0.2 49 


342 CHIEF WATER-SOLUBLE VITAMINS IN SOME FOODS 


(Estimated per 100 grams or 100 cc. of moist weight.)* 


Food items. 


Orange Juice 
Canned : F 
Oysters, solids and liquor 
Papaya : Pane 
Parsley 
Parsnips 
Peaches . 
Canned 
Dried, sulfited 
Peanut butter 
Peanuts, roasted 
Pears 
Canned . ; 
Pea soup, dehydrated 
Peas, green . 
Canned 
Split 
Pecans : 
Peppers, green . 
Red 
Persimmons Aah oF 
Pickles, cucumber . 
Pineapple 
Canned 
Juice, fresh 
Canned 
Plums 
Canned (Italian prunes) 
Pomegranate juice 
Popcorn, popped 
Pork: 


Bacon—see separate entry. 


Boston butt 

Ham—see separate entry. 
Lean cuts, misc. 

Loin : 

Pienic 

Pork and grav vi; canned. 
Sausage . 

Bulk, canned 
Salt, fat 
Spareribs 

Potato chips 
Potatoes, aver, . 
New .. 
Stored, old . . 
Newly dehydrated 
Prunes, fresh 
Dried, unsulfited 
Pumpkin 
Canned 
Quince 
Rabbit. 
Radishes 
Raisins, unsulfited 
Raspberries 
Juice 
Rhubarb 
Cooked 
Rice, brown 
Converted 
White 


* Excellent xxx, Good xx, Fair x. 


Thiamine Riboflavin 
Micrograms 
70 15 
70 20 
180-300 230-460 
50-75 150-180 
80 300 
80-120 90 
20-40 50-60 
10 20 
10 200 
200-300 160-320 
300-4008 160-500 
20-45 20-75 
10 20 
620 210 
400 200 
110 60 
870 290 
500 300 
30-70 40-100 
30-70 
0 
10 20 
80-90 5-55 
70 20 
65 
50 
50-150 30-45 
30 30 
100 
x x 
1050 210 
920 180 
1040 200 
940 180 
190 240 
220 150 
190 210 
180 40 
920 180 
350 210 
100 40 
250 100 
50 
100-180 160 
50 80 
20 60 
90 60 
40-60 30-40 
150 80 
20-30 70 
20 
10-25 30 
2 50 
230 40 
50 30 


5 Tested without skins, with skins higher. 


Nicotinic Ascorbic 
Acid Acid 
Milligrams 

45 
0.2 42 
12 Trace-3 
45 
100-140 
0.2 18-30 
0.9 8-10 
0.7 4 
5.4 19 
16.2 0 
16.2 0 
0.1 47 
0.1 Z 
3.1 2 
oc 25 
0.9 8 
3.0 2 
0.9 Z 
0.4 120-180 
150 
100 
Trace rf 
0.2 24-38 
O72 9 
25 
9-15 
0.6 5-7 
0.4 gi 
7 
1 0 
4.5 0 
3.9 
4.4 
4.0 
Oy 
2.3 
2.8 
0.9 
3.9 
15 
12 10 
16 
5 
4.8 26 
Ie Trace 
es | 3-10 
0.5 0 
9-12 
€ 4 
0.1 25 
0.5 Trace 
0.3 30 
20 
0.1 15-20 
3 
46 0 
38 
14 
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(Estimated per 100 grams or 100 cc. of moist weight.)* 


Food items. 


Roe ... 
Rolls, plain, enriched 
Rolls, sweet, not enriched 
Rutabagas 
Rye 
Salmon 
Canned 
Salsify 


Sardines, Atlantic, eauned i in oil, 


drained solids 
Sardines, Pacific, canned in boils 
drained solids 


Sardines, Pacific, in tomato juice 


Sauerkraut, canned 
Scallops ee ts 
Shredded Wheat 
Shrimp 
Canned y 
Soy—see Beans and Flour. 
Spaghetti with meat, canned 
Spaghetti eee at 
Spinach . 
Canned 
Squash, summer 
Winter 
Strawberries 
Succotash 
Sugar : 
Sweet potatoes . 
Dehydrated 
Swordfish 
Syrup, table 
Tangerines 
Taro 
Tea 
Beverage 
Tomato catsup 
Puree 
Tomatoes, fresh 
Green (mature) 
Ripe i 
Canned and juice 
Tongue, fresh, med. fat 
Tripe 


Tuna fish, canned, drained i solids. 


Tuna fish, canned, total contents 
Turkey 
Turnip greens 
Turnips 
Cooked 
Veal: 
Chops, loin 
Cutlet, round 
Roast or steak, leg 
Stew meat 
Vienna sausage, canned 
Walnuts, black 
English 
Watercress 
Watermelon ; 
Wheat—see also Flour. 
Whole-grain, uncooked 
Bran ; 
Germ . 


Thiamine Riboflavin 
Micrograms 
1000 100 
240 150 
80 130 
60-75 60-100 
500 140 
30-120 160-220 

30 160-180 
15 190 
ia 300 
10 330 
30 200 
XX x 
200 140 
90 160 
10 30 
20 120 
130 80 
50-120 240-300 
20 80 
40 50 
50 80 
30 70 
90 100 
0 0 
100-140 60-75 
180 140 
53 49 
0 10 
70-120 20-30 
90 xx 
0 350 
90 70 
90 70 
60-80 40-60 
70 45 
75 60 
50-80 40-45 
220 270 
6 120 
40 130 
40 110 
120-150 190-240 
100 350-560 
60 60 
180 270 
180 280 
170 270 
170 260 
70 140 
330 
480 130 
120 250 
30-60 15-50 
450 130 
370-520 350-600 
2050-3500 480-1500 


(av. 800) 


Nicotinic Ascorbic 
Acid Acid 
Milligrams 

5 
WA 0 
0.8 
0.5 36-45 
7.4 9 
6.5 0 
7 
48 0 
7.4 
5.8 
022 8-18 
1 3 
4.2 0 
1 3 
1.9 0 
2:2 
2.1 0 
O77 59-75 
0.3 14 
if sl 17 
0.6 8 
0.38 60 
8 
0 0 
0.7 22-33 
1.9 34 
9.1 
0.1 0 
0.2 30-48 
10 
7 0 
<al 
a2 11 
1.8 28 
0.6 23 
13-30 
13-30 
0.7 7-29 
5 0 
3 
10.6 0 
9.2 0 
7.9 
08 100-140 
0.5 30 
18 
6.3 0 
6.4 
6.3 
6.0 
3,1 0 
te 3 
1 60-75 
0.2 6 
4.6 0 
32 0 
4.6-7 0 


344 MINOR WATER-SOLUBLE VITAMINS 


(Estimated per 100 grams or 100 cc. of moist weight.)* 
Nicotinic Ascorbic 


Food items. Thiamine Riboflavin Acid Acid 
Micrograms Milligrams 
Whey, dried eos 1100 5900 0 
Whitefish . . . a ot 90 xXx 
Yeast, compressed baker’s iy 450 2070 28 .2 0 
Dried, brewer’s . . . .. . 9690 5450 36.2 


* Excellent xxx, Good xx, Fair x. 


Taste 55.—Occurrence of Minor Members of the Vitamin B 
Complex in Some Foods. 


(Estimated in micrograms per 100 grams of moist weight.) 


Pantothenic 
Food items. Pyridoxine Acid Biotin 
ADMLeS sy Wa. os Le Un Kegs eee ae 26 60 0.9 
Apricots, canned . .-. . , « « . 90 
Artichokes, Jerusalem ee ee aes 400 
Asparagus, canned: 
All preenieos cy bi) ae eee 165 
Bleached. ~=.0 = <5 2. 2 2. = 2)” 105 
Bananas 3 ee) ol ee ee ee 320 70-180 44 
Barley.) ces = tS. ae Cn eee 1000 
Beans, green,canned . . . .. . . 55 
Lima, green, canned i eee © eae 95 
Navy, canned: 
New England style . . . . . . 70 
With tomato sauce . . . . . 85 
Dried ee oe Se a 550 830 9.8 
Beet Bram: ho ek ee 1800 
Heart ety ac: Pha oe Se. Oe ae 120 2000 
Liver oe eat Oe Ce ee ee ae 170 4000-7600 
Muccléa bs 2a Cee Gola: Ki 490 2.6 
Beef, lean. 5) Se, ae ne met eae 1000 
Begg Ik, 9 i VO Le Bae Ge : 110 110 2.7 
ORNUGO:, wi chic) a , 66 
Bread, ‘white. 92>. . 23... J ae 460 i ae | 
Whole wheat te CEL ee ee a Te 570 1.9 
Broccoli ee er eee ee 1100-1400 
Buttermilk, churned . |_|. ee 350-560 
(av. 460) 
Cabbage a ee =a 120 180 2.4 
Carrote, 28, 2) 3) ip © ae ces Big 120 200-250 2.5 
Canned ...... . . Se 115 
Cauliflower. 2. |. | | |. ro Ve 20 920 17.0 
Cheese Ei =e ie he ee oe 66 130-960 3.6 
Chicken. . . . ._ . we es 530-620 5.4-9 8 
Breast ee St Were a) ce ee 130 
lee os Si i ») =e 25 
Chocolate . . . |. |. jmoore? 23 190 32.0 
Corn ee ae ae ee ens Sa 310 58 
Yellow, whole kernel, canned . , _ 180 
White, whole kernel, canned . | ; 160 
Cornmeal, white . _ | eae ies 54 
Cowpeas at a re: a ee 1700-2000 
Egg, hen’s = 
1gZg, a eee es hy fl dee 22 800-4800 9.0 
Han euik (av. 2700) 
“ZEZ-Vvo . A e 5 . ‘i . ‘ ‘ F 5000 10,000 
Grapefruit . . | |. B. a. Oo o Re 9 PTean 3 
Canned, juice Mom 1 ; 
a te Foe Cs 100 
“ Pe grain. re See ee A ee 110 
BOUG Ne Sun wy 0a) eee eee ep 110 150 8.0 
Lamb, leg . ., . ae an a, 81 600 2.1 


(Estimated in micrograms per 100 grams of moist weight.) 


MINOR WATER-SOLUBLE VITAMINS 


Food items. Pyridoxine 
Lettuce 
Kale a 
Mackerel, canned: 
Atlantic 210 
Pacific me aoe bs 270 
Milk, fresh, whole . 6 
Skim 
Dried 50 
Molasses 270 
Mushrooms : 45 
Mutton, shoulder 18 
Oats, rolled 
Oranges : 80 
Juice, canned 
Oysters : Be 
Peaches, canned: 
Clingstone 
Freestone 
Pears, canned 
Peas, fresh 79-190 
Canned 
Dried ; 300 
Peanuts, roasted . 300 
Pineapple, canned . 
Pork muscle 
Bacon 29-100 
Ham 19-170 
Loin 86-270 
Potatoes 220-320 
Prunes - 
Italian, canned 
Pumpkin, canned 
Basen o. ©. Vi 94 
Rice, polished 
Bran 
Salmon, canned 450 
Sardines, canned: 
Atlantic 160 
Pacific 7 ok: se Sa eee eee 280 
im tomato'sauce. . <<. « « «= 220 
Shrimp, dry pack 2 
Wet pack 
Soybeans 
Spinach . 83 
Canned 
Strawberries 44 
Taro root 
Tomatoes 60 
Canned 
Tuna, canned in oil Lae oi: 440 
Turnips 110 
Veal ; 56-130 
Walnuts, English 
Wheat, whole 
Bran 
Germ 600-1750 
White flour 
Yeast, dried 3600 
Zucchini 


Pantothenic 
Acid 
110 
300 


310 
470 
130-420 
(av. 200) 
210-430 
(av. 360) 


260 
1700 
4300 
1100 


470-1100 
280-980 
340-660 


320-650 
60 
38 
400 
90 
400 
1500-2700 
(av. 2200) 
580-700 


470 
600 


110-260 
800 
510-1100 
2000-3000 
(av. 2400) 
700-850 
300 

20,000 
140-350 
(av. 300) 


345 


Biotin 
3.1 


_ 
orca i=) 


0.7 


346 STRAINED AND CHOPPED FOODS 


Taste 56.—Vitamin Content of Strained and Chopped Foods 
Prepared for Infant Feeding. 


Vitamin Ascorbic 
A Thiamine Riboflavin Niacin Acid 
Food items. G0) (y) (y) (mg.) (mg.) 
Value per 100 grams or 100 ce. 
Beech-Nut: 
JuNIoR Foops: 
Beans, green . . .... 320 32 81 0.7 af SFG | 
Beste +s, 2a oe Ot oe 10 8 28 0.3 3.3 
Carrots ay Pa, 5300 20 29 0.5 ey 
Chicken soup. . .. 640 35 38 0.5 08 
Liver soup : 1660 26 440 1.5 4.7 
Pineapple rice pudding 118 32 57 0.3 1.0 
Prunes ’ as 410 25 19 Ne 1.6 
Raisin rice pudding A. ee 114 23 106 08 2.0 
Spinach /-_" 3370 20 157 0.6 12.1 
Vegetable and beef ss 900 
Vegetable andlamb .. 1750 ile 85 0.4 1.4 
Vegetable soup. 1380 20 20 0.5 0.8 
Vegetables with bacon : 1033 35 40 0.8 0.8 
STRAINED Foops: 
Apple and apricot are 400 19 13 1 | 0.4 
Applesauce... . 63 iW 7 0.5 0.9 
Beans, green . . .. 290 22 99 0.8 2.5 
Bestats te.” baat 4 9 50 0.3 4.9 
Carrots eee es 10280 18 16 0.6 27 
Chicken soup... 500 42 50 0.6 0 
Custard pudding . . 198 1 129 OreZ 0.5 
Liver soup ea: 2240 22 430 1.2 3.5 
Peaches Wee ee 350 15 12 0.6 3.3 
enrages he) ¢ 43 Lil 15 0.3 0.5 
Peas. So 280 73 76 i Re 9.2 
Pineapple pudding ew 88 30 55 0.6 0.3 
Prunes : f« 520 19 51 0.4 1.8 
Spinach ce 2860 10 108 0.6 9.9 
Squash : ee 2540 18 63 0.2 2.9 
Tomatoes with. milk a 1520 32 200 0.4 2.8 
Vegetable and beef 1960 15 30 1.0 0.9 
Vegetable andlamb _ 1340 12 90 Lb 1.4 
Vegetable soup. ; 2480 30 21 0.6 0.7 
Vegetables with bacon 1220 47 56 On7 0.4 
Campbell: 
STRAINED Soups 
Beef ane Pe ; 1693 37 72 1.3 3.9 
Chicken vy 1766 18 40 0.8 Mok 
Lamb . oe 1130 36 68 1-2 2.7 
Liver as, ~ 7000 80 62 1.5 7.3 
Vegetable ro oe ; 2550 69 64 LO «2d 
Clapp: 
Baby cereal . | |. 1000 300 
Baby oatmeal 7 fi 27 1000 300 
JuNIoR Foops 
Apple sauce ek 116 10 12 Trace 1.3 
Apricots with farina - 1633 29 20 03 5 a! 
Carrots jt e Oo ant 7866 27 13 04 2.2 
Chicken soup . Pig 1350 40 28 0.5 1.1 
Chocolate pudding . . 116 9 239 0.2 1.5 
Fish chowder ae Se 45 54 
Savon es 366 16 14 1.0 1.0 
Ss ar: 167 2 32 Trace 11 
‘ineapple pudding . . 150 24 239 0.2 1.2 
Sco > ea 466 24 25 08 4.7 
“wee? - 4400 41 93 02 6.3 
sgetable soup Sooty ck 6200 26 27 04 1.8 
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Vitamin Ascorbic 
; A Thiamine Riboflavin Niacin Acid 
Food items. CP.) (y) (y) (mg.) (mg.) 


Value per 100 grams or 100 ce. 
Clapp: (cont.) 


JUNIOR Foops (cont.) 


Vegetables, creamed .. 2833 26 99 0.4 1.4 
Vegetables with bacon . 7016 67 10 O-7 15 
Vegetables with beef j 4366 18 48 O27 17 
Vegetables with lamb ; 3416 39 34 0.7 2.0 
Vegetables with liver : 4233 55 487 Leo 1.4 
STRAINED Foops 
Apple sauce. ie 116 9 10 Trace iat 
Apricots and apples 
with farina... . 6 
Beans, green... 533 28 By 0:3 3.6 
Carrots es ee 8600 24 13 0.5 2.3 
Chicken soup es 3 1433 16 133 0.2 0.5 
Custard pudding . ._.. 333 1 46 Oot ed 
Liver soup Sf tae 2833 43 470 6 Wed 
Peaches a a ee ee ae 200 51 2D Ors 127 
eA oe, Mee ge 167 1 29 Trace 1.4 
Peas ; as 600 89 69 ial 9.1 
Pineapple pudding ee 133 24 130 0.1 Det 
Prunes Ak os 450 163 29 Ox 3.2 
Squash Cul hat 1083 35 75 0.5 5.6 
Vegetable soup ey aoe 1333 25 71 0.4 2.0 
Vegetables, creamed .. 1033 23 128 0.4 15 
Vegetables, mixed oo i 966 13 26 0.4 12 
Vegetables with bacon. 5600 77 9 Ose 1.8 
Vegetables with beef ; 2000 16 86 0.5 0.3 
Vegetables with lamb ; 2966 30 43 0.6 220 
Gerber: 
PRECOOKED CEREALS, Dry 
Barley cereal . . ... 2000 500 4 
Cereal food oe 1800 300 6.7 
Strained oatmeal . .. 2000 300 4.3 
CxHoprep Foops 
Apple prune pudding : 360 25 eis 0.1 Les 
Beans, green... ... 640 42 LG 5.6 
Carrots oh a ve ee 15190 25 32 0.6 2.8 
Meats: 
(3° 0 we |e ee ae eer 15 217 ee 
Liver Sere Peer. 74 3440 14.7 
Weal at ey A CS 29 301 8.6 
Peaches ; 1575 7 25 0.8 2.5 
Pineapple rice pudding , 35 21 60 0.2 3 
Spinach : : 4080 28 98 0.2 rei 
Vegetable and beef fi < 3000 32 46 0.5 1.4 
Vegetable andlamb . . 3510 35 46 0.4 PASS 
Vegetable and liver... 2140 39 280 lal o.2 
SrrRaINneD Foops 
Apple sauce. J, aes 93 14 35 ‘Osa 1 
Apricots with farina a 4070 21 25 0.3 2.5 
Beans, green . : . . 605 32 74 0.5 5.6 
Beets a 18 14 35 Oxl v0 
Carrots aes 11620 25 42 0.6 3.5 
Chocolate custard a 74 32 154 02 il 
Custard pudding . . . 64 35 158 0.2 1 
Liver soup ye 2680 60 469 2.0 5.2 
Meats: 
Beef ‘got CO ee 12 193 3.4 
Liver ae) kee Goes 8 65 2270 8.3 
Veal... ei iee ka 38 311 G.. 
Mixed vegetables ae 5290 224 84 0.5 8 
Peaches ye Phy a 950 18 39 0.5 2.5 
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Food items. 


Gerber: 
STRAINED Foops (cont.) 


Pears 

Pear pineapple 
Peas : 
Prunes 

Spinach 

Squash . 

Vegetable and lamb 
Vegetable soup 


Heinz: 
PRECOOKED CEREALS, Dry 


Cereal food 
Oatmeal 


JUNIOR Foops 


Apple, fig and date dessert 
Chicken farina vegetable 
porridge 
Chopped carrots 
Chopped green beans é 
Chopped mixed vegetables 
Chopped spinach 
Creamed diced vegetables 
Creamed tomato and rice 
Pineapple rice pudding 
Prune pudding. 
Vegetables with lamb 
and liver ; 


STRAINED Foops 


Apple prune ees 

Apple sauce 

Apricots and apple sauce 

Apricots with oatmeal 

Beans, green 

Beef and liver soup 

Beef broth with beef and 
barley 

Beets 

Carrots : 

Custard pudding ; 

Orange pudding 

Peaches ; ; 

Pears and pineapple 

Pears with farina 

Peas 

Prunes 

Spinach 

Tomato juice 

Tomato soup . 

Vegetable and lamb 

Vegetable soup 


Libby: 
HOMOGENIZED Foops 


Apples and apricots 
Apples and prunes 
Apple sauce 
Apricot-farina 
Beans, green 
Beets 
Carrots aie 
Custard pudding . 
Fruits, mixed (apricots, 
peaches, pears) 
Liver soup 


Vitamin 
A 
(7.03) 


Thiamine Riboflavin Niacin 
(mg.) 


(y) 


(y) 


Value per 100 grams or 100 ce. 


14 
25 
98 
28 
28 
25 
32 
49 
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4 rig Fee eee Ascorbic 
y, vamine Riboflavin Niacin Acid 
Food items. ake (y) (y) (mg.) (mg.) 
a 
Libby: ue per 100 grams or 100 cc. 
HoOMOGENIZED Foops (cont.) 
Peaches 42 mee 668 10 18 0.9 3.6 
Pears and pineapple 5 31 17 0.2 1.4 
Peas Pre geek 417 73 43 0.9 3.6 
Prunes with pineapple and 
lemon juices of gt: oe 775 19 103 0.6 8.9 
Spinach rs Se: © 3570 11 65 0.2 1720 
Squash Sn, ie eee 1562 13 42 0.4 4.9 
Vegetable soup... 2670 ree 43 0.8 2.6 
Vegetables, garden (carrots, 
peas, spinach) . ... 5340 46 32 0.5 is 
Vegetables, mixed (green 
beans, pumpkin, tomato) 1200 20 26 Oz 5.1 
Vegetables with bacon . 4301 38 22 0.6 2.4 
Vegetables with beef : 4400 77 43 ta 2.4 
Vegetables with lamb : 1085 26 82 0.6 it at 
Swift: 
Dicep Meats 
Beef “ye a A we ee eee 17 326 4.7 
LSS 5 Pee ee 156 1067 4.4 
Tamir a. a2 a. wake 42 287 5.3 
veritas.) ~. ohare « 30 2200 fa 
Pork —. 4. ~< 2% ~, 452 238 EVs 
Veal Soe Saree ee 52 350 6.3 
STRAINED Meats 
Beef & Gore ae 10 242 o.2 
Meare "2 «ie. 5 64 181 4.5 
NPaSe a, seh CCP bt? hs 26 264 4.0 
dimers iets a 14 2000 4.4 
Parken. Sr. 6 os. ys 346 278 4.7 
Veal ae Sen 24 288 49 


SUGGESTIONS FOR SAVING VITAMINS. 


Esther P. Daniel in “ Vitamin Content of Foods” in the Yearbook 
Separate No. 1681 of the U.S. Dept. of Agriculture, issued in 1940, 
recommends the following practical suggestions for the preservation 
of vitamin values in cooking and serving foods: 


“Don’t stir air into foods while cooking. 

Don’t put them through a sieve while still hot. 

Don’t use soda in cooking green vegetables. 

In boiling foods, raise the temperature to the boiling point as rapidly 
as possible. 

Use as little water as possible. 

Don’t use long cooking processes such as stewing when shorter methods 
are feasible. 

Don’t throw away the water in which vegetables have been cooked. 
Use it in making gravies, sauces, and soups. 

Don’t fry foods valuable for their content of vitamins A, B,, or C. 

Prepare chopped fruit and vegetable salads just before serving. 

Start cooking frozen foods while they are still frozen. 

Serve raw frozen foods immediately after thawing.” 


Additional suggestions are given by Munsell (1940): 


“Do not peel vegetables or fruits and cut them up and then let them 
stand before cooking. Cook them whole and with the outer covering 
on helps preserve vitamin content. 

Serve foods as soon as possible after they are cooked. 
Frying and roasting are very destructive of vitamins. 
Store foods at low temperatures and in closed containers.” 
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Achromotrichia. Depigmentation of fur in rats, apparently due to lack 
of some member of the B-complex. ; 
Adaptometer. An instrument for detecting early evidence of night-blind- 


Adenia Acid. Adenine ribose phosphate, C\,>HisN;O..HPO;, enters into 


composition of co-dehydrogenase I and II. Also called adenosine 
monophosphate. 


N=C—NH2 

<— 

HC C—N 

eee 
N—C—-N—————_CH.(CHOH)2.CH.CH:2.0.PO(OH)2 
adenine ribose phosphate 


Adermin. Early name for vitamin B,; unsuitable since dermatologic lesions 
are still seen in the presence of this vitamin; Gyérgy suggests (1940) that 
Bg be called pyridoxine. naa 5 

Almquist-Stokstad Unit. One of many units for vitamin K, approxi- 
mately equal to one-half an Ansbacher unit. 

Alpha. Terms with this prefix will be found under the name of the sub- 
stance, as alpha-tocopherol under Tocopherol. 

A.D. M.A. units. See following items. 

American Drug Manufacturers’ Association unit for vitamin A. Equiva- 
lent to Sherman-Munsell unit. 

American Drug Manufacturers’ Association unit for vitamin D. Equivalent 
to about one-third of the I.U. or U.S.P. unit. 

Aneurin. European term for vitamin B,; thiamine. 

“Animal Protein Factor”. Substance produced by bacterial fermentation 
in-henhouse litter which, when consumed by hens on vegetarian fare, 
aids in hatching eggs. 

Ansbacher Unit. One of the many units employed for vitamin K and 
roughly equal to 20 Dam units. 

Antagonist. A substance chemically related to a vitamin which is capable 
of counteracting the biological activity of the vitamin in question. 
Anti-acrodynia factor. Vitamin Bs, essential for growth and prevention 

of rat pellagra and dermatitis (Gyorgy). 

Anti-beri-beri vitamin. Vitamin B,; thiamine. 

Anti-hemorrhagic factor. Vitamin K. 

Anti-hemorrhagic flavone glucosides. “Vitamin P”, 

Anti-infective Principle. Used without justification for vitamin A. 

Anti-keratinizing vitamin. Vitamin A. 

Anti-metabolite. A substance chemically related to naturally-oceurring 
pet within the body and capable of interfering with their normal 
action. 

Anti-neuritic vitamin, Vitamin B,; thiamine. 

Anti-oxidant. A substance capable of retarding chemical deterioration, as 
rancidity in fats. Examples include (1) a lecithin-tocopherol combination 
which protects vitamin A from oxidation in air (Kern, 1948): and (2) 
vitamin C when used to prevent darkening of commercial packs of 
frozen peaches and apricots. 

‘‘Anti-pernicious anemia principle’. See LID factor (Shorb, 1948). 

Anti-rachitic factor. Vitamin D. 

Anti-scorbutic factor. Vitamin C. 

Anti-sterility vitamin. Vitamin FR, although reproductive potency is only 
a part of E function, ; 

(350) 
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Anti-stiffness Factor. Agent first found in fresh kale and fresh raw cream 
which prevents muscle and wrist changes in guinea pigs, not the grass 
juice factor nor vitamin E. The stiffness syndrome probably not the 
primary effect of deficiency of this factor so much as a result of the 
accompanying deranged phosphorus metabolism. Search is being made 
for corrective factors among sterol derivatives (Oleson, 1947). A 
crystalline factor has been isolated from cane sugar juice (van Wagten- 
donk, 1947). Highly controversial. 

Anti-xerophthalmic vitamin. Vitamin A. 

Araboflavin. Antagonist to riboflavin (Euler and Karrer, 1946). 

Arachidonic Acid. One of the three recognized essential fatty acids: 
CisH;,COOH possessing 4 unsaturated bonds which on full hydrogenation 
yield arachidie acid, CisHsCOOH. 

CH;(CH,).CH = CHCH.CH = CHCH,CH = CHCH.CH = CH(CH:);COOH 

Ascorbic Acid. White crystalline substance soluble in water and alcohol, 
C.H;0O., of the seven structural variants of this acid already synthesized, 
l-ascorbic acid is the most potent and is the compound indicated when 
vitamin C or simply ascorbic acid is mentioned: 


O H 


| 
o=C— : <4 Fae Shaan 
OHOHH OH 


l-ascorbyl palmitate. Agent used as lard preservative; possesses anti- 
scorbutic activity (equivalent on molar basis). 

A. T.10. Trade name for dihydrotachysterol emphasizing its anti-tetany 
effect. 

Avidin. Also known as avidalbumin, the agent in raw egg-white which 
combines with biotin and renders it useless to the body. 

Beta. Terms with this prefix will be found under the name of the substance, 
as beta-carotene under Carotene. 

Biophotometer. An American instrument (Frober-Faybor Company, 
Cleveland, Ohio, 1937) which is more sensitive than the Birch-Hirschfeld 
photometer in detecting border-line cases of vitamin A deficiency. 

Biotin. Previously known as Vitamin H and Coenzyme R. Crystalline 
biotin obtained in 1941 by DuVigneaud, CioHisO;N28. Commercially 
available as the crystalline monomethyl ester. Biotin is hexahydro- 
2-oxo-1-thieno-(3,4) imidazole-4-valeric acid: 


HC CH 
| 


H2C_——CH:.(CH:)«COOH 
\ 


‘“ 


8 





Two forms postulated, alpha isolated from egg-yolk and beta from 
liver and milk; probably identical. Biotin functions as a catalyst 
which joins with manganese in regulating CO, utilization in plant 
and animal cells. Biotin, also adenylic acid, activates deamination 
of aspartic acid, serine, and threonine (Lichstein and Christman, 1948). 

Birch-Hirschfeld photometer. An instrument devised in 1916 for the 
measurement of dark adaptation ; manufactured by Carl Zeiss, Inc. | 

Bisulfite-binding substances (B.B.S.). Chiefly pyruvic acid in biologic 
fluids; increased in thiamine deficiency. 
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Blue units. Means of measuring the blue color obtained with SbCl, and 
ritami or carotene. 

Perley sata Factor. Appetite-stimulating factor in butter as contrasted 
with vegetable fats in the diet of rats when lactose is the sole carbo- 
hydrate ; advantage disappears when other carbohydrates are introduced. 

Calciferol. Crystalline vitamin D., pure activated ergosterol. 

Calcifying vitamin. Vitamin D. 

Capillary resistance. Resistance of capillary wall to rupture under pressure. 

Carboxylase. An enzyme which converts the carboxyl group (—COOH) 
into COs. 

Carotenase, An enzyme occurring in the liver which transforms carotene 
into active vitamin A. 

Carotene. An intensely yellow hydrocarbon pigment, CioHse, three forms 
exist: alpha, beta, and gamma, beta being the most active precursor of 
vitamin A; its half-formula is: 


CH; CH; 


is | 
Ho” C—CH=CH—C—CH—CH=CH—C=CH—CH= 


| | 
H2C C—CH; 
(Karrer) 


He 


Crystalline carotene is available in separate alpha and beta forms or as 
a mixture consisting of 90% of the latter and 10% alpha. 

Carotin. Identical with carotene. 

Carotinoid pigments. A group of lipochromes which may be hydrocarbons 
(as carotene), alcohols (as kryptoxanthin), ketones or acids ; character- 
ized by many double bonds. 

Cereal germ. Embryo of wheat removed in milling of flour; highly con- 
centrated source of vitamin B, and E; also contains large amount of B. 
and an appreciable amount of A; it isa good source of nicotinic acid and 
pyridoxine. 

Cevitamic acid. The term for vitamin C favored by the Council of Phar- 
macy of the American Medical Association, whereas chemical opinion 
inclines toward ascorbic acid, which see. 

Chick antidermatitis factor. Pantothenic acid. 

Cholane nucleus. See under ergosterol. 

Cholesterilene sulfonic acid. One of the vitamin D group (Yoder, 1936-37). 

Choline. Hydroxyethyl trimethyl ammonium hydroxide: 


CH; OH 
CH;:—N 


* 
CH; CH».CH:0H 


Member of the vitamin B complex, particularly concerned with 
metabolism of fats and the sulfur-containing amino acids. Com- 
mercially available as choline chloride. 

Citrin. Original term used by investigators for vitamin P isolated from 
lemons. It is a mixture of eriodictin, eriodictyol glucoside, hesperidin 
and quercitrin-like flavone pigments. Related agents are hesperidin 
chalcone. and rutin. These manifest anti-oxidant activity toward 
epinephrine, also toward milk fat and lard. 

Coacetylase. Possibly pantothenie acid functions in & coenzyme for 
acetylation processes, such as occur naturally as with choline or when 
drugs, like sulfonamides, are employed. Lipmann’s enzyme (1947). 
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Cocarboxylase. Thiamine pyrophosphate, diphosphothiamine or phos- 
phorylated vitamin B,; functions as a catalyst for the oxidation and 
decarboxylation of pyruvie acid which is an intermediary product in 
carbohydrate metabolism. 

Codecarboxylase. Pyridoxal phosphate. 

Co-dehydrogenase I. Cozymase; consists of nicotinamide, adenylic acid, 
ribose and phosphoric acid. 

Coenzyme A. Coacetylase (Kaplan and Lipmann, 1947). 

Coenzyme I. Cozymase; diphosphopyridine-nucleotide; functions as a 
hydrogen transporter in biologic oxidations; in red blood cells rapidly 
inactivated by hemolysis; 20-357 per gram of whole human blood 
(Axelrod and Elvehjem, 1939). 

Coenzyme II. Triphosphopyridinenucleotide; Warburg’s coenzyme. 

Coenzyme R. A growth and respiratory factor for many strains of the 
legume nodule organism Rhizobium; Biotin. 

Coferment. Warburg’s term for the cozymase of von Euler. 

Covitamins. Substances present in foods which stabilize the vitamins 
against inactivation. 

Cozymase. Co-dehydrogenase, diphosphopyridine nucleotide (nicotin- 
amide, adenylic acid, ribose and phosphoric acid). 

Cryptoxanthin. A yellow pigment capable of conversion into active 
vitamin A. 

Dam unit. This unit for vitamin K is based on a specially prepared 
dry spinach arbitrarily assigned 500 units per gram. 1 gram pure 
Vitamin K,= 12,000,000 Dam units. 

Dann Unit. One of several employed for vitamin K and very roughly 
equivalent to 25 Dam units. 

Dark adaptation. The increasing sensitivity of the eye to light in a“ totally” 
darkened room. 

Dark adaptation test. A light sensitivity test for determining vitamin A 
deficiency. 

Dehydro-ascorbic acid. A reversibly oxidized form of ascorbic acid, 


O- H 


| 
0=C—C—C—C—C—CH:0H 
Poa te 
O 


7-dehydrocholesterol. When activated becomes vitamin D;. The formula 
is similar to that shown for ergosterol except that the side chain 1s: 


CH; 
—CH.(CH:)3.CH 
| 
CHs CH; 


Dehydrogenase. An enzyme which catalyzes a reaction resulting in OXx1- 
dation of metabolites by removal of hydrogen (Best and Taylor, 1937). 

7-Dehydrositosterol. One of the provitamin D group (Wunderlich, 1936). 

Desoxypyridine. Antagonist to pyridoxine (Ott, 1946). 

Dicoumarol. 3,3’-methylene-bis-(4-bydroxycoumarin) : 


OH OH 


{ 
| | 
| | 


Z 
| 
| 
oO | 
nF aid ones 
O QO 


Synthesized by Link et al (1941); prolongs prothrombin and coaguiation 
times; action inhibited by large doses of vitamin K; sometimes classe: 
with the vitamins. 


24 
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22-Dihydroergosterol. When activated becomes 22-dihydrocalciferol or 
vitamin D,. sae 

Dihydrotachysterol. An irradiation product of ergosterol without anti- 
rachitic effect; it combats tetany by raising the serum calcium content. 

Dimethylthetin. Also called sulfobetaine, a biological source of labile 
methyl groups (duVigneaud, 1948): 





CH; O 
Wa 
St——CH: C 
si 
CHs CF 


Diopterin. Trade name for modified form of folic acid: alpha form of 
pteroyldiglutamic acid. 

Diphosphopyridine nucleotide. Coenzyme I, consists of one nicotinamide 
group, one adenine, two pentose, and two phosphoric acid groups. 

Durohydroquinone. A substance chemically related to vitamin E. 

Dysaptation. Pathologic dark adaptation in which the time required for 
reaching the light threshold is prolonged beyond the normal period 
(Feldman). 

Egg-white injury. Toxic effect of avidin in raw egg-white. 

Ergosterol. Provitamin D,; structural formula demonstrates numbering of 
positions in cholane nucleus and side chain: 


27 
CH; 
20 21 22 33 265 26| 
aa ae eee 
19 
CH; CH; CH; 
18 12 24 28 


Activation is thought to result in opening ring II between ninth and 
tenth carbon atoms, with the result that the eighteenth carbon atom 
_ drops a hydrogen and receives a double bond. 
Eriodictin. See citrin. 
Evans unit. This unit for vitamin E is based on the minimum requirement 
whereby normal rat litters are obtained under fixed conditions. 
Factor I. Antidermatitis factor of Lepkovsky, Jukes, and Krause (1936) ; 
vitamin Bg. . 
Factor S. Essential for chicks, apparently correlated with or identical 
to strepogenin (Scott, 1947). 
Factor U. A water-soluble growth factor required by chicks in addition to 
a i rice, washed fish meal, riboflavin and vitamin RB, (Stokstad et al. 
Factor W. Frost and Elvehjem’s (1937) rat r 
_Fr d | 9; growth factor apparently 
required if riboflavin is to be fully effective; is multiple in ston con- 
taining in concentrates appreciable amounts of pantothenic acid. 


pees gnome ite factor of Chick and Copping (1930), possibly 
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Fatty acids, essential. The three acids in this classification can replace 
each other dietetically. For structure, refer to linoleic, linolenic and 
arachidonic acids. While these acids are needed in the diet, other 
agents must be made available to the body for controlling peroxide 
formation at the double bonds, else toxic effects (as anemia) or destruc- 
tive action results. The latter is known to affect carotene, vitamins 
A and E, and certain members of the B complex with the consequence 

_that deficiency symptoms may arise. 

Filtrate Factor. Lepkovsky and Jukes’ (1936) water-soluble, chick anti- 
dermatitis factor obtained from liver extract; identified as pantothenic 
acid but undoubtedly multiple in nature; also used for rat growth factor. 

Flavins. Water-soluble, yellow-green fluorescent pigments which occur in 
foodstuffs, either free or bound to protein, chemically they are charac- 
terized by the iso-alloxazin nucleus: 


NON 
oo, ae, 
C=O 


Although often designated as to source as hepatoflavin, ovoflavin, lacto- 
flavin, ete., the common name for all is riboflavin because of the 
presence of the sugar ribose as a side chain on the tricyclic chromophore 
nucleus. Addition of this sugar to the chloroform-soluble nucleus renders 
the compound water-soluble. The only side chains compatible with 
vitamin potency are d-ribose and |-arabinose (Booher, 1938). 

Flavones. A group of pigments including vitamin P. 

Flavoprotein. Protein combination with riboflavin (vitamin B.) which 
functions as an oxidation catalyst; the yellow enzyme. 

Folic Acid. This term has been used to cover a group of related substances 
found in green leaves. The synthetic product obtained in 1946 is 
known as pteroylglutamic acid. Other active agents include pteroic 
acid, pteroyl triglutamic and heptaglutamic derivatives. The suggested 
chemical structure involves a  pyrimido-(4,5)-pyrazine (or pterin) 
nucleus linked to para-aminobenzoic acid and this in turn to glutamic 
acid: 





COOH 
1 iva CH2 
sn. ( 2 O On. 
N3 a ie cH—NH-<-—C—NH—CH 
. COOH 
OH 


Names describing folic acid activity: Vitamin Be, L. casei factor, 
vitamin M, PGA, pteroylglutamic acid (synthetic). _ 

Folic acid conjugate. Pteroyl-hexa-glutamyl-glutamiec acid. 

Funk’s vitamine. Vitamin B;; thiamin. 

Gamma. Terms with this prefix will be found under the name of the sub- 
stance, a8 garnma-carotene under Carotene. : 

Gamma. 0.001 mg. = ly, used for convenience in designating concentra- 
tions of very low value; same as microgram, ug. 
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Glare blindness. An abnormal sensitiveness to brilliant illumination which 
mav be due to vitamin A deficiency; the term, nyctalopia, 1s sometimes 
lied to this condition. ; 
Ghee vitamin. Vitamin G, vitamin P-P, pellagra-preventive vita- 
legen Juice Factor. A growth-promoting, water-soluble factor found 
in summer milk, green grass and some vegetables apparently needed 
by guinea pigs, rabbits and rats. ; ; 
Gyorgy. This Hungarian name is borne by two noted investigators in the 
realm of water-soluble vitamins and respiratory enzymes: Albert Szent- 
yOrgyi and Paul Gyorgy. 
opertlocis. Literate ane sight, but by convention used for night 
blindness. ; , 
Hepatoflavin. Flavin isolated from liver; riboflavin, vitamin Ba». , 
Hesperidin. A flavanone glucoside found in lemons and oranges which 
when acted upon by a mild alkali gives the acid-unstable hesperidin 
chalcone. 1 ee 
Hexachlorocyclohexane. An insectide analogue of inositol inhibiting 
its action in yeast. 
Hexahydroxycyclohexane. Inositol. 
Hexuronic acid. Early and erroneous chemical name for vitamin C. 
7-Hydroxycholesterol. One of the provitamin D group (Bills, 1938). 
Indole acetic acid. Agent found in corn which has a pellagragenic 


effect: 
(V7 CH2COOH 
i 


\ 





Inhibitors. Substances chemical related to vitamins which are capable 
of antagonizing biological activity of their analogues. 

Inositol. Inosite. Cyclic hexahydrie alcohol, C;H,(OH),; member 
of vitamin B complex; mouse alopecia factor (Wooley, 1940); growth 
factor for rats and curative of spectacled eye (Paveek and Baum, 1941). 
May be essential part of enzyme a-amylase (R. J. Williams, 1948). 

International Unit of Vitamin A. 0.0006 mg. beta-carotene. 

International Unit of Vitamin B1. 0.003mg. thiamine hydrochloride (adopted 
by international committee on vitamin standardization, 1938; accepted 
by Council on Foods, A. M. A., 1939). 

International Unit of Vitamin C. 0.05 mg. ascorbic acid. 

International Unit of Vitamin D. 0.025+ calciferol. 

Keratitis. A sometimes blinding eye disease caused by riboflavin deficiency. 

Keratomalacia. Softening of the cornea; last stage of eye manifestations 
of vitamn A deficiency. 

Kitol. Substance found in whale liver oil which decomposes on heating 
to vitamin A; occurs in other fish liver oils also, except in some fresh 
water species; is chemically but not biologically provitamin A. 

“Koagulations-vitamin.”’ Vitamin K. 

Kryptoxanthin. A yellow pigment, C.oH,,OH, capable of conversion into 
active vitamin A; found in egg-yolk and yellow corn. 

Lactoflavin. Flavin isolated from milk; riboflavin, vitamin Bo. 

L. C. F. L. casei factor; folie acid. 

Light threshold. Smallest amount of light visible to the dark-adapted eye. 

Linoleic acid. One of the three recognized essential fatty acids, 
Ci;Hs,COOH, possessing two unsaturated bonds. On complete hydro- 
genation stearic acid, C,;H;;COOH, is formed. . 
CH;(CH:),CH =CHCH.CH = CH(CH.),COOH 

Linolenic acid. Another of the essential fatty acids, C,;H.COOH 
possessing three unsaturated bonds: i 


CH,CH.CH = CHCH,CH = CHCH,CH = CH(CH,),COOH 
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Lipmann’s Coacetylase. An enzyme containing pantothenic acid involved 
in acetylation of aromatic amines and in choline metabolism. 

Lipocaic. Name applied to fraction from pancreas which prevents or 
relieves fatty livers in depancreatized dogs. 

LLD factor. Lactobacillus lactis Dorner requires two agents which have 
been detected and named LLD and TJ factors. LLD factor apparently 
is related to activity of commercial liver preparations used in treating 
pernicious anemia, and has been labelled vitamin B,. (Rickes, 1948). 

Lovibond blue units. Means of measuriag the blue color obtained with 
SbCl; and vitamin A or carotene in which the Lovibond glasses serve as 
standards. 

Lumisterol. Isomer of ergosterol obtained during activation, non-anti- 
rachitic. 

Lycopene. A red carotenoid pigment found in tomato and watermelon. 

Menadione. Trade name for synthetic vitamin K, 2-methyl-1:4-naph- 
thoquinone. 

Menaphthone. British trade name comparable to the American mena- 
dione. 

MPF. Multi-Purpose Food, an all-vegetable, low-cost protein food 
currently sent from the U. S. A. to famine areas; a source of protein, 
calcium, iron, vitamin A, thiamine, riboflavin, niacin and vitamin D. 

1,4-Naphthoquinones. The nucleus in vitamin K: 





\ 3 


Neovitamin A. Geometrical isomer of vitamin A isolated from fish-liver 
oils (Robeson and Baxter, 1947). Present in synthetic vitamin A. 

“Nerve” vitamin. Vitamin B;; thiamine. 

Niacin. Term recommended for nicotinic acid when addressed to the 
general public to avoid the connotation of poisoning popularly associated 
with nicotine. Scientific literature should continue to use the term 
nicotinic acid. ; nia 

Nicotinamide and nicotinic acid. The pellagra-preventive vitamin; Gold- 
berger’s vitamin; pyridine-g-carboxylic acid, C;HsN.COOH, or the amide: 


CH 


Night-blindness. Subnormal acuity of vision in dim light or slowness of 
recovery of vision after exposure to a dazzling light. ‘erste 
Nyctalopia. Used by some to designate night-blindness or g Ta indness. 
Nyctanopia. Literally, night sight, used by some for night-blindness. 
Oslo unit. 1 1.U. or U.S.P. unit of vitamin D = 1.6 Oslo units. 
Ovoflavin. Flavin isolated ane eggs, riboflavin, vitamin Bo. 
-aminobenzoic acid, 
a esiiaate einititor, Several are known, such as phenylpanthenone, 
a bacteriostatic agent counteracted by glutamic acid, proline or 2 ar 
Pantothenic acid. The 8th vitamin to be synthesized (W as oie 
Stiller, Keresztesy and Finkelstein, 1940); the physiologically “gly 
pantothenic acid (II) is a-hydroxy-6,6-dimethyl-y-butyrolactone (I) con- 
densed with @-alanine: 
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CH; i 
(I) >C—CH—C=0 
CHs Pretpeous 
CH; OH 
(ID HOCH.C—CH—CO—NHCH:CH:CO.H 
| 
CH; 


Pantothenic acid functions as a coenzyme regulating acetylation reactions. 
Para-aminobenzoic Acid. A member of the Vitamin B Complex, 


mee — 
NH:—C >—COoH 


It antagonizes the action of the sulfonamide drugs (Woods, 1940). 

Pellagra-preventive vitamin. Nicotinic acid or its amide. 

Permeability vitamin. Vitamin P, the existence of which is disputed. 

Petechize. Small, subcutaneous clots caused by rupture of the capillary 
walls. 

PGA. Pteroylglutamic acid, synthetic folie acid. 

Phosphatase. An enzyme which releases inorganic P from organic com- 
bination. 

Phthiacol. A yellow pigment isolated from human tubercular bacilli known 
to possess vitamin K activity; somewhat toxic; vitamin K can be con- 
verted into phthiacol (Fieser, 1940). 


Porphyrins. Certain pigments which result from abnormal degradation 
of hemoglobin or from precursors of hemoglobin; associated with nicotinic 
acid deficiency. 

Poulsson unit. Same as Oslo unit of vitamin D. 

P-P body. Term used by Goldberger for factor preventive of human pel- 
lagra; formerly believed identical with vitamin B, or G, now thought to 
be nicotinic acid or its amide. 

Protective factor X. Vitamin-like substance which protects against egg- 
white injury (Boas, 1927). 

Prothrombin factor. Vitamin K. 

Provitamin A. Carotene. 

Provitamin D. Ergosterol and related sterols. 

Pterins. See Pteroic acid. 

Pteroic acid. Precursor of folic acid. Its formula shows the pterin 
nucleus combined with para-aminobenzoic acid. 





N v4 
\ A 4 -CHiNE XK ‘SS—coon 
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OH | 
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Pyridoxal phosphate. A coenzyme unit in transaminase systems involving 
glutamic and aspartic acids. Also, a coenzyme in decarboxylation 
of arginine, glutamic acid and tyrosine. Also, may aid in converting 
pyruvate, ammonia and indole into tryptophane. 

Pyridoxamine. Irradiated pyridoxamine is under investigation as a 
killing agent for gram-negative micro-organisms not affected by peni- 
cillin, as in typhoid and dysentery (Shwartzman, 1948). See also 
Vitamin By. 

Pyridoxine. See vitamin By. 

Pyruvic acid. CH;.CO.COOH, 

Retinene. Visual yellow, the pigment which results when rhodopsin is 
bleached by light. 

Rhizopterin. On hydrolysis yields formic acid and pteroic acid, a pre- 
cursor of folic acid. 

packs Visual purple, the photosensitive pigment of the rods of the 
retina. 

Riboflavin. Lacto-, ovo-, or hepatoflavin, vitamin B, or G, an orange- 
yellow crystalline pigment (12 mg. dissolves in 100 cc. of water at 27.5° C. 
to make a yellow-green fluorescent solution) ; 6,7-dimethy]-9-(1’-d-ribity])- 
isoalloxazin, CizHeoNiOc. 


Mee |2’ |3” | 4’ 5’ 
is eee ee 
C N IN H H 
ZS FON 
CH:—C7 Cc C 2CO (Ribose) 


| | 
CH;-C6é C  C_ 3NH 
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Rutin. A glucoside of quercitrin obtained from many sources but commonly 
associated with buckwheat. It decreases capillary fragility in man 
under conditions where the fragility has first been increased (Griffith, 
1944). 

Sherman-Bourquin (1931) Unit of Vitamin Bz. Earlier taken as 0.0025 mg. 
riboflavin; accepted by Council on Foods, A. M. A., 1939, as about 
0.003 mg. riboflavin; stated by Munsell (1940) to be equivalent to 3.0- 
3.5 micrograms. 

Sherman-Chase unit. A unit for vitamin B; variously regarded as equiva- 
lent to one-half or one-fourth of the International Unit; although varying 
from 0.7 to 4 or 6 Sherman units, Munsell (1940) suggests that 1 Inter- 
national Unit generally is equivalent to 1 Sherman unit. 

Sherman unit for vitamin C. Equivalent to 10-15 I.U., lower value 
accepted by Munsell (1940). aims 

Sherman-Munsell unit. Equivalent to about 1.4 I.U. of vitamin A (1938) ; 
Council on Foods of A. M. A. (1939) insists upon use of factor 0.75 for 
conversion of Sherman units into International Units; Munsell (1940) 
suggests that 1 Sherman unit be taken as 0.7 I.U. 

SLR Factor. Streptococcus lactis R factor, possibly pteroic acid. See 
folic acid. 

Steenbock unit. Equivalent to 3.3 1.U. of vitamin D. 

Strepogenin. Growth factor and nutritive essential for certain hemolytic 
streptococci (Woolley, 1941); probably a peptide. 

Sulfobetaine. See dimethylthetin. — 

Suprasterol. Isomer of ergosterol obtained during activation, slightly toxic 

Tachysterol. Isomer of ergosterol obtained during activation, not anti- 


rachitic. 
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Teropterin. Trade name for pteroyltriglutamic acid (the y—y form; 

5 isomers are recognized by suitable linkages of alpha and gamma 
rms. 

her oie Unit. One of the many units employed for vitamin K, 
roughly equivalent to 30 Dam units. 

Thiamine. Vitamin Bi, aneurin, torulin. 

Thiamine hydrochloride. U.S.P. term for thiamine chloride, the hydro- 
chloride of vitamin B,, Ci.Hi;N,SO.Cl1.HCI: 


CH; 
| 
N=C—NH2.HCI C——C—CH:.CH:0H 
oe 
CH;-C C—————_CH;—N 
| ll / NS 
N—CH Cl CH—S 


(Williams) 


Thiochrome. A blue fluorescent compound derived from thiamine by oxi- 
dation, possessing no vitamin activity. 

Tillmans’ indicator. 2,6-dichlor-phenol-indophenol, used for determining 
ascorbic acid. 

TJ factor. See LLD factor. 

a-Tocopherol. One of the forms of vitamin E, deriving its name from the 
Greek, to bear child; reddish-yellow, highly viscous oil soluble in most 
fat solvents and the majority of vegetable oils; 2-methyl-2-hexadecy]l- 
6-hydroxy-5,7,8-trimethylchromane, C..H;5,Q2: 


ie CH 
no YY Nt 
ol 


CH: 


CH: CH; CH; 
(CH2)s.CH.(CH:)3.CH—(CH:);—CH—CH; 


8-Tocopherol. Xylotocopherol, C.;H4O2, one of the E group; ortho, meta, 
and para forms are all active; the para position of hydroxyl group and 
oxygen bridge is vital to E activity. : 

y-Tocopherol. An isomer of g-tocopherol, found particularly in cottonseed 
and corn embryo oils. 

a-Tocoquinone. Oxidation product of a-tocopherol, first thought to have 
E activity. 

Torulin. Vitamin B,; thiamine. 

Toxisterol. Isomer of ergosterol obtained during activation, not anti- 
rachitic, toxic. 

Transaminase. Also called co-aminopherase. This enzyme reaction 
involves mutual exchange of amino and keto groups, possibly acting 
through pyridoxal pyridoxamine. ‘ 

Tri-ethylcholine. Antagonist of choline by competing with it. 

Triphosphopyridine nucleotide. Coenzyme II, contains one nicotinamide 
group, one adenine, two pentose, and three phosphorie acid groups. 

United States Pharmacopeia units for vitamins Aand D.U.S.P. XIII (1947) 
unit is the same as International Unit. 

“Universal” vitamin. Pantothenie acid. 

Vaccenic Acid. Isomer of oleic acid, C:;H;;COOH, with double bond 


' - ‘ ‘ » ss 
between C,, and Cy carbons: good growth factor for rats found in 
summer butter. 
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Visual purple. Rhodopsin, the pigment found in the retinal rods which 
requires vitamin A for its production. 


Visual yellow. Retinene, the pigment which results wl hodopsin i 
bleached by light. pigm when rhodopsin is 


Vitamin A. Fat-soluble, anti-xerophthalmic vitamin, C.,.H,,OH: 


CHs CHs 
i 
C CH; CH; 
ds | | 
Ty ie ears oo se 
H2C C—CH; 
ong Pa (Karrer) 
1 
He 


Vitamin A Standard. Vitamin A acetate in corn oil (new as of July 1947). 

Vitamin A synthetic. Synthesized by Arens and van Dorp (1947) and 
commercial production begun in September 1947. Identical with 
natural vitamin A of marine origin, a mixture of vitamin A and neo- 
vitamin A. 

Vitamin Az. Examination of tissues of salt water fish and their liver oils 

with the fluorescent microscope reveals a brilliant yellow fluorescence 
which is ascribed to vitamin A. Fresh water fish show a brownish- 
orange fluorescence. The latter has been designated vitamin Az. Both 
types are destroyed by the irradiation. 
Vitamin A, has been obtained in pure form by Shantz (1948). Its 
formula is unsettled although some believe it is related to vitamin A 
as lycopene is to beta-carotene. The Karrer formula (1941) suggests 
the ring as opening thus: 





Vitamin B. This term should not be used; for clarity “Vitamin B Complex” 
is preferred. 
Vitamin B:. Thiamine, a pyrimidine-thiazole compound of which the 
chloride is CHi.N.SOCh, anti-neuritic vitamin, antiberi-beri vitamin, 
aneurin; for chemical formula, see thiamine hydrochloride. ae 
Vitamin Bz. Vitamin G, as ordinarily used is a complex consisting of 
several factors chief of which are riboflavin and nicotinic acid, present 
tendency (1940) to employ B: as designation for riboflavin; sometimes 
used for that part of the B complex containing riboflavin and B,; for 
chemical formula, see Riboflavin. 
Vitamin Bz. Williams and Waterman’s (1927) highly thermolabile factor 
from yeast, necessary for weight maintenance in birds. Dam and Alm- 
quist’s gizzard erosion factor may be identical with Bs. ; 
Vitamin Bs. Formerly called B,; Reader’s (1929) antiparalysis factor in 
rata; may involve a condition due to chronic B, deficiency; found in yeast. 
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Vitamin Bs. Peters’ (1930) thermolabile factor, found in whole wheat and 
yeast, which maintains pigeon weight on a polished rice diet. _ 

Vitamin Bs. Gyorgy’s anti-acrodynia factor; also called vitamin H; also 
called Factor I; isolated (1938) by Keresztesy and Stevens as the hydro- 
chloride, CsH:.0;.HCl, synthesized (1939) as 2-methyl-3-hydroxy-4,5-di- 
(hydroxymethyl)-pyridine: 

ian 


Cc 


ZN 
HO—C cir 
| 
H3:C—C C—H 
or 


called pyridoxine (Gyérgy, 1940). 


It is thought that this vitamin is as important to protein metabolism 
as is thiamine to the carbohydrates. Various organisms respond to 
one or the other forms, but not necessarily to all: pyridoxine, pyridoxal, 
pyridoxamine, functioning alone or in combination with phosphate. 

Vitamin B7. See vitamin I. 

Vitamin Biz. A red crystalline compound obtained from liver and active 
against pernicious and other anemias; a cobalt complex (Rickes, 1948). 
Isolated in crystalline form from the mold streptomyces griseus (Merck 
& Co., 1948). 

Vitamin Bis. Isolated as small brown crystalline balls from human kidney 
excretions (Norris and Majnarich, 1949); increases production of red 
blood cells in bone marrow; checks reproduction of cancer cells (rabbit) ; 
May be a hormone rather than a vitamin. 

Vitamin Bc. The Hogan-Parrott factor (1940) whieh occurs in the B 
complex, lack of which is responsible for a typical anemia in chicks. 
Now known to be folic acid. 

Vitamin Bp. Member of the B complex concerned with the development 
and shape of bones of chicks (Hogan et al., 1940). 

Vitamin Bt. Unknown factor required by Tenebrio, the common meal- 
worm. 

Vitamin C. Water-soluble /-ascorbie acid, which see. 

Vitamin D. A group of activated sterols possessing anti-rachitic potency. 

Vitamin D1. Thought to be a pure vitamin but later found to be a mixture 
of calciferol and lumisterol. 

Vitamin Dz. Calciferol, the result of irradiating ergosterol which see. 

Vitamin Ds. The result of irradiating cholesterol or 7-dehydrocholesterol. 
Crystalline form now available; probably a new standard will be set 
on this basis. 

Vitamin Ds. The result of irradiating 22-dihydroergosterol. 

Vitamin E. Like vitamin D may contain a number of different forms of 
a parent substance or several separate factors; a-tocopherol, CysH 500s, 


CH; 
| CHs CH; CH; CHs 
CHs/“\ / | | | 
| C—(CH2)s.CH(CH:2)s—CH(CH:);—CH—CH; 
CH: 
ily va 
CH: 
CHs 


Preferably the term Vitamin E is applied to mixtures of analogues 
not to alpha or any of the three other tocopherols known to occur 
naturally: «, 8, y, 8. The first named is the most potent and is used 
as the standard of reference. 5-tocopherol is the least active biologically 


cng best as an antioxidant with decreasing order: 4, y, 8, « (Stern 
GJe 
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Vitamin F. Used by some to designate certain fatty acids, as linoleic, 
essential to nutrition; not endorsed by American Biochemical Associa- 
tion’s Nomenclature Committee; no vitamin by this name exists at 
present (1949) 

Vitamin G. Term adopted by the American Society of Biological Chemists 
in 1929 to describe the antidermatitis or antipellagra component of the 
vitamin B complex. The corresponding British term is B,. By 1940 
there was a tendency to consider vitamin G a complex with riboflavin 
known as B,. 

Vitamin H. Water-soluble vitamin which occurs in a complex insoluble 
both in fat and water; prevents egg-white injury; biotin, coenzyme R 
and vitamin H are the same. 

Vitamin H. This letter assigned by Booher (1937) to a rat growth factor; 
by McCay, Bing and Dilley (1928) to a factor needed by trout; used by 
Paul Gyorgy for a factor found in liver, kidney and yeast whose absence 
caused a typical dermatitis in rats, now known as Be, the anti-acrodynia 
factor; applied by Gyérgy (1939) to agent which counteracts toxicity of 
egg-white. 

Vitamin Hz. Gyérgy’s factor which offsets egg-white injury. 

Vitamin I. Centanni’s alcohol extractable factor preventive of digestive 
disturbances in pigeons; not antineuritic; sometimes called B;. 

Vitamin J. Von Euler and Malmberg’s fruit factor said to be corrective of 
pneumonia in guinea pigs. 

Vitamin K. Fat-soluble, antihemorrhagic factor; several derivatives of 
1,4-naphthoquinone have been shown to have vitamin potency; the 
water-soluble 1,4-dihydroxy-2-methylnaphthalene and 4-amino-2-methyl- 
1-naphthol are also active (Doisy). 

Vitamin Ki. The alfalfa principle which is a yellow oil, 2-methyl-3-phytyl- 
1,4-naphthoquinone, 


O 


Y é CHs 
| CH; CH; CH; CH; 


| | | | 
\ CH,CH=C(CH»)s.CH (CH:)s.CH(CH:)s.CHCHs 


(Doisy, Fieser, 1939-40) 


Vitamin Ki. oxide. The introduction of oxygen occurs by opening the 
double bond in the ring at positions 2 and 3 where the methyl and 
phytyl side chains occur. This oxide is unlike its parent in that it 
is not acted upon by light. ¥ 

Vitamin K2. A 2,3 substituted 1,4 naphthoquinone; both positions may be 
occupied by the same unsaturated hydrocarbon chain or there may be 
a double length chain on 3 and a methyl group on 2. Fieser, Doisy, 1940. 

Vitamin K Synthetic. This is more powerful than the natural form. 
It is 2-methyl-1:4-naphthoquinone. In Vitamin K, which is found 








6 
Oona 
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in green leaves the side chain is the phyty! radical. In Vitamin Ks, 
the product obtained with putrefaction processes, the side chain is 
the difarnesyl radical, notably unsaturated. The potency of 2-methyl- 
3-difarnesyl-1 :4-naphthoquinone is about two-thirds that of Vitamin Ki. 


364 GLOSSARY OF VITAMIN TERMS 


Vitamin K Standard: 1 microgram of 2-methyl-1:4-naphthoquinone= 
1 unit. 

Vitamin Li .Extracted from cow’s liver in concentrated form. 

Vitamin Lz. Extracted from dried yeast. The L vitamins prevent 
lactation failure in rats from hypophyseal dysfunction. 

Vitamin M. Member of the B complex needed by monkeys for building 
blood; folic acid subsequently shown to possess vitamin M potency 
(Day, 1948). 

Vitamin P. Rusznydk and Szent-Gyérgyi’s flavone compound originally 
designated as citrin, which see. Several natural compounds are known 
to supplement the effect of vitamin C in maintaining normal capillary 
resistance. 

Vitamin P-P. Pellagra-preventive, Goldberger’s vitamin; nicotinic acid or 
its amide. 

Vitamin U. Unidentified anti-ulcer factor (chicks and guinea pigs); 
fat-soluble and heat labile; found in alfalfa, kale, fresh milk and greens, 
raw egg-yolk, wheat bran, liver fat, soybean and olive oils, and gastric 
mucosa (Chaney, 1948). One liter of fresh cabbage juice per day is as- 
sociated with speedy healing of ulcers. 

Vitamin X. Former designation of vitamin E. 

Warburg’s coenzyme. Triphosphopyridine nucleotide. 

Warburg’s enzyme. The yellow respiratory enzyme, a flavo-protein, com- 
bined form of vitamin By. 

Wheat-germ. Embryo of wheat removed in milling of flour; highly con- 
centrated source of vitamin B, and E; also contains large amount of G 
and an appreciable amount of A. 

Xanthophyll. Used as synonymous with lutein, CsoHssO2, a pigment in 
green leaves; or as the group name for certain carotenoids of alcohol or 
ketone structure; not a precursor of vitamin A. 

Xanthosis cutis. Pigmentation of the skin attributable to yellow dietary 
pigments. 

Xerophthalmia. A dry and thickened condition of the conjunctiva; occurs 
in marked vitamin A deficiency. 

Xerosis conjunctive. Dryness of the conjunctiva, second stage in vita- 
min A deficiency. 

Yellow enzyme. Warburg’s enzyme, a flavo-protein which functions as a 
hydrogen acceptor in biologic oxidations; a combined form of vitamin Bs. 

Zeaxanthin. A xanthophyll which is found in yellow corn and egg-yolk. 


CHAPTER 12 
ALCOHOLIC BEVERAGES.* 


Introduction.— Alcoholic beverages of various kinds may become 
valuable caloric articles of diet and will tend to play an important 
part in the lives of a great proportion of the population, particu- 
larly since the elimination of prohibition in America. For reasons 
of their fuel value, their appetizing and stomachic reactions, and as 
thirst quenchers, alcoholic beverages may find permanent places in 
the lives of many people. A comprehensive list of their compo- 
sition and fuel values is found elsewhere. 


Types of Alcoholic Beverages. 


Malt Liquors.— As the name implies, the chief raw material used 
in the preparation of malt liquors is malt—usually barley malt. 
The water extraction of the ground malt is boiled with hops, then 
cooled and, after adding yeast, is fermented; subsequent storage of 
the fermented fluid for three months or more produces maturity 
and therewith a characteristic taste and aroma. 

The various types of malt liquors, such as lager beer, ale, porter, 
stout, etc., are the result of variations in the process of manufacture, 
such as the use of different species of yeast, different amounts and 
kinds of malt and hops. Various methods of processing, such as the 
selection of specific temperature ranges during the period of mixing 
(mashing) the ground malt with water or during the main fermenta- 
tion and storage, again alter the end-product. 

Malt liquors have a low alcohol content compared with wines and 
distilled liquors, but usually have a considerably higher amount of 
carbohydrate and protein. In countries in which the per capita 
consumption of beer is high, beer furnishes a considerable part of the 
entire daily caloric requirement of the average person. Beer, itself, 
in moderate quantities is not fattening, if not taken with excessive 
amounts of food. The carbohydrates present in beers are mainly 
maltose and dextrin, both of which are changed by the human 
digestive processes into glucose. Most of the malt liquors, like lager 
beer (the most prevalent malt liquor sold in several countries) and 
cream ale, contain carbon dioxide gas which is refreshing and thirst 
quenching. Other malt liquors, like stock ale, etc., are lacking in 
carbon dioxide and are, in spite of their bitter and malty character, 
more of a vinous nature. Light beer usually contains somewhat less 
carbohydrate and somewhat more alcohol than dark beer. 

Bottled beer, as sold in the United States, is being subjected in 
the brewery to a pasteurization process which destroys the last 
trace of yeast or other microérganisms present. Consequently, 


* Data supplied by “Jacob Ruppert,’’ New York. 
: ( 365 ) 
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bottled beer can be kept for weeks at room temperature without 
turning cloudy or sour. 

Keg beer (7. ¢., draught beer, sold in resturants) 1s not subjected 
to any pasteurization, and, therefore, would spoil when exposed 
for only a very few days to room temperature, due to the rapid 
development of the small trace of yeast and microorganisms still 
present. Keg beer, consequently, has to be refrigerated from the 
time it leaves the brewery until it is consumed. Usually there is no 
difference in the composition of keg and bottled beer. 

Bock beer is the name of a lager beer of dark color. It is usually 
sold at Easter time and represents a beer made with the use of more 
malt and hops per barrel, and, therefore, often contains more 
alcohol and more carbohydrates than regular lager beer. 

Ale, porter and stout are malt liquors differing from lager beer 
mainly in the use of another type of yeast, higher fermentation and 
storage temperatures, thereby producing a particular flavor. Also, 
the hops are sometimes applied in such a way that a very pronounced 
hop aroma is produced. Ale, porter and stout are usually only 
slightly higher in alcohol and carbohydrate content than regular 
lager beers, but certain brands of stock ale, export stout, etc., 
exceed in this respect even the strongest luxury lager beers. Malt 
liquors in general produce a distinctly alkaline ash. 

Wines.—Wines are produced in all parts of the world in which 
grapes grow and where temperate climate prevails. They vary 
considerably in taste, bouquet, color and composition, depending 
mainly upon the characteristics of the grape from which the juice 
is pressed and the exact processing methods connected with the 
fermentation and aging of the wine. There are many species of 
grapes: Muscatel, Zinfandel, Concord, Diamond, Delaware, Ries- 
ling, ete.; but depending on soil, fertilization, altitude, climate, 
control of insect pests and vintage year, great differences are 
observed in the quality and aroma of the grapes and of the resulting 
wine. 

Wines contain usually two to four times the percentage of alcohol 
present in malt liquors, but are much lower in carbohydrates. As 
a matter of fact, many of the ordinary wines, such as Claret and 
Moselle wines, are practically free from carbohydrates. Sweet 
wines, of course, have a considerably higher carbohydrate content. 

Yeast cannot produce more than about 14 per cent alcohol in 
any saccharine fluid—even if additional sugar is present. The term 

dry,” in contrast to “sweet,” refers solely to the degree of sweet- 
ness presented to the taste, a “dry” wine being less sweet than a 

sweet wine. 

For classification, wines may be subdivided as follows: 

Acid Wines.—All wines contain tartaric, lactic and other acids. 
They vary greatly as to the quantity of their acid content, Moselle 
wines being the most acid. Like most vegetable products, wines 
have, in spite of their acid taste, an alkaline ash. The following 
wines are arranged in the order of their increasing acidity: Sherry, 

: ‘ 
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port, claret, madeira, burgundy, sauternes, rhine and moselle wine. 
Often the most acid wines are also the ones lowest in carbohydrate. 

Aromatic Wines.—Certain species of grapes, such as muscatel, 
traminer, etc., are exceedingly pronounced in flavor and transmit 
their aroma to the wine. Other wines, principally Italian vermouth, 
dubonnet, etc., are prepared from wines with the addition of various 
condiments, such as cinnamon, which lend their characteristic 
flavor to the wine. 

‘Perfect’? Wines.— Wines from Bordeaux, Sauternes and the Rhine 
are of excellent flavor and quality. They are esteemed by connois- 
seurs all over the world as table wines because of their mild, agreeable 
taste and effect. It would fill volumes to enumerate all of the names 
found on the labels of these popular wines, each small village insist- 
ing on prominent display of its name on the labels of the bottles, 
often even stating in addition the name of the exact location of the 
vineyard from which the grapes have been harvested. 

Rough or Astringent Wines.—These are usually red wines, which 
are characterized by the presence of tannin substances, derived 
mainly from the grape skins, and, therefore, are considered to be 
slightly constipating. Claret and Burgundy are typical red wines. 

Sparkling Wines.—Sparkling wines (champagne, sparkling bur- 
gundy, etc.) were originated in France, but now are produced from 
the wines of many countries either by bottle fermentation (natural) 
or by the impregnation (artificial) of the wine with carbon dioxide. 
All degrees of sweetness can be obtained in champagnes, from the 
“dryest” to the sweetest. 

Strong Wines (Fortified Wines).— Port and sherry are wines which 
are produced by adding distilled liquor, usually either pure alcohol 
or young brandy, to the fully or partially fermented grape juice. 
Depending upon the amount of residual sugar present in the wine 
when the distillate is added, either dry or sweet sherry or port wines 
are obtained. Sometimes evaporated (sun-dried) grape juices are 
added to obtain sweetness. Exceedingly warm storage of the sherry 
or port wines is also responsible for the characteristic taste of these 
wines. Malaga and madeira wines are also frequently fortified. 

Distilled Liquors.— Distilled liquors owe their stimulating action 
to the high percentage of the alcohol present. Other ingredients, 
like the sugar contained in cordials and the oil of peppermint con- 
tained in Créme de Menthe, sometimes are present and tend to 
make the combination of components more agreeable to the senses. 
Liquors are made in what seems to be an almost uncountable variety 
of tastes and flavors. Some of the distilled liquors are only used 
as flavoring agents, such as bitters (orange bitters), etc. 

Distilled liquors usually have an alcohol content of 20 to 40 
per cent by weight; in some cases though, they are not consumed 
at such strength. In highballs and cocktails distilled liquors are 
consumed, because of their mixture with water or other diluents, in 
such a diluted condition that their alcoholic concentration is often 
similar to that of wine. 
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For certain distilled liquors, principally whiskies, brandies and 
rums, several years of aging are required to develop the proper 
flavor and appeal. In the case of rye and bourbon whiskies, the type 
of wood used for the barrel in which the liquor is aged and the degree 
of charring applied to the barrel have an important effect on the 
flavor of the liquor produced. Tannin and coloring substances, 
wood caramel products and soluble wood components contribute 
a great proportion of the flavor finally present. For liquors made 
from pure 95 per cent alcohol, such as most of the cordials, no aging 
is required, the beverage being ready for consumption soon after 
adding the flavoring and compounding. 

Distillates from Fermented Fruit Juices.— ‘The distillate from grape 
wine is designated as brandy or cognac, the distillate from cider is 
applejack or apple brandy, the distillate from fermented plums is 
plum brandy, from fermented cherries is white cherry brandy, ete. 

Distillates from Fermented Saccharine Solutions.—The distillate 
from fermented sugar cane juice or molasses is known as rum; the 
distillate from palm wine is called arrac, highly esteemed as an 
addition to hot tea. Scotch whiskey is distilled from the fermented 
infusion of a specially aromatized (smoky) barley malt; rye whiskey 
is distilled from the fermented infusion of barley malt, rye malt and 
rye; bourbon whiskey is distilled from the fermented infusion of 
malt and corn; Irish whiskey exists in two varieties, one of which 
is distilled from potatoes and is considered a cheap type of whiskey, 
the other is very similar to Scotch whiskey and likewise is made 
from barley malt. 

Distillates from Alcoholic Infusions of Aromatic Seeds and Herbs. — 
When aromatic substances like caraway seeds, juniper berries, 
anise seeds, mint, orange peels, ete., are steeped in a mixture of 
rectified alcohol and water and are distilled, the distillates contain 
the respective flavor and represent such liquors as kiimmel, gin, 
aquavit, anise, etc. Sometimes sugar, coloring matter of addi- 
tional flavoring substances, such as alcoholic fluid extracts of angel- 
ica, cocoa, vermouth, etc., are being added to the distillate, and 
either bitters or cordials, such as eréme de menthe, créme de cacao, 
curacao, anisette, benedictine, ete., are obtained. If fresh fruits 
are sweetened and macerated in the presence of pure alcohol, the 
filtrate represents such “fine cordials” as cherry brandy, apricot 
brandy, etc. Eggnog is the sweetened mixture of brandy with the 
yolk of egg. Sweet cordials are taken usually after dinner. 


COMPOSITION AND FUEL VALUES OF ALCOHOLIC 
BEVERAGES. 


Introduction.—In evaluating the caloric intake of the individual 
his alcoholic habits should be taken into consideration. It is for 
the convenience of the nutritionist that this table has been elab- 
orated. It provides in readily available form authentic data on the 
composition of various alcoholic preparations. This should enable 
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a physician to discuss these matters competently or to prescribe 
intelligently those beverages which are desirable. 

The following table contains the composition and fuel values of 
almost all internationally known alcoholic beverages. With few ex- 
ceptions trade-marked products have been omitted. ‘These analyses 
are of most recent date and are offered with an assurance of their 
accuracy. 

Marked variations of composition are found in any one of the enu- 
merated beverages, consequently only average values are presented. 

The boldface numerals indicate the number of grams and Calories 
in an average portion. The plain numerals indicate the percentage 
composition thereof in weight per cent. 


Taste 57.—Beverage Glass Equivalents. 


1 Cordial glass (fluid) = 20 ce. 
1 Brandy glass (fluid) = 30 ce. 
1 Sherry glass (fluid) = 30 ee. 
1 Wine glass (fluid) = » /O00ieG: 
1 Cup* (fluid) = 236 ce. 


TapLE 58,—Composition and Fuel Values of Alcoholic Beverages. { 
: Size of portion. 
Value of portion. 
Household —— ss 
Items. Grams. measure. Alcohol. Carb. Prot. Fat. Cal. 


I. Malt Liquors:t{ 
A. American:. 
Ale, cream ale, carbon- 


ated ale. . . . 230 1cup 8.9 8.0 1.1 — _ 100 
3.8 3.5 05 — 
Bock beer. . . . 230 1 cup 10.3 138 16 — £135 
4.5 6.0 0.7 — 
Lager beer (draught or 
bottle) . . . . 230 ilcup 8.5 9.2 11 — £4100 
3.7 40 05 — 
Porter, stout . . . 230 1 cup 13.8 11.5 13 — £150 
6.0 5.0 0.6 — 
Stock ale, still ale, 
India ale ee es ees 1 cup 19:8) 11.5 1.3. = —7250 
6.0 5.0 0.6 — 
“29” beer. . . . 230 1 cup 6.9 69 11 — 80 
3.0 3.0 “OS — 
B. European: 
Ale, porter, stout, Eng- 
lish for export 230 1 cup 13.8 115 13 — £150 
6.0 5.0 0.6 == 
Bock beer and related 
special beers . . 230 1 cup 10.3 138 18 — 135 
4.5 6.0 0.8 — 
Lager beers, Central 
European, average 
quality . . - - 230 1 cup 8.5 92 11 — _ 100 
Ost 4.0 0.5 — 
Munich beer (usually 
dark) Se ee 0), 1 cup 8.0 103 13 — £105 
3.5 4.5 0.6 —- 


* The cup referred to is the “Standard Measuring Cup.” 

+ Furnished by “Jacob Ruppert,’’ New York. 

¢ Malt liquors usually contain about 0.2 per cent lactic acid and acid phosphates, 
also 0.4 per cent by weight of carbon dioxide. There is also present about 0.2 per 
cent mineral salts. In general, the alcoholic percentage by weight of all malt liquors 
varies from 1.5 to 7 per cent. 

— Indicates negligible or absent. 
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Tasie 58.—Composition and Fuel Values of Alcoholic Beverages. 
(Continued.) 


Size of portion. 


H hold eS aa eee 
Items. Grams. apron ap Alcohol. Carb. Prot. Fat. Cal. 
I. Malt Liquors :—(Continued.) 
Pilsener beer (always 
light) et in OU LCT 8.9 8.0 11 — £100 
3.8 3.5 05 — 


Value of portion. 


Salvator, Maerzen 


beers <i Ae ool 1 cup 10.3 138 18 — #£135 
4.5 60 O08 — 
Weiss beer A Pee eer 1 cup 4.6 46 11 — 55 


2.0 20 05 — 
II. Wines:t 


A. American: 

California red wines, 
claret, Zinfandel, 
Chianti, Burgundy, 
etc. . . . 100 #£Wine glass 10.0 05 02 — 75 

10.0 0.5 O 
California white wines, 
Chablis, Riesling, 
Rhine . . 100 Wine glass 10.5 05 02 — 75 
California white wine, 
sauterne - . . 100 #£™Wine glass 10.5 40 O02 — 90 


Champagne from Cali- 
fornia and New York 
State . . . . 100 #£Wine glass 11.0 30 02 — 90 


Sweet and dessert 
wines: 


Catawba (white) . 100 Wine glass 13.0 120 02 — 140 
13.0% 12.0, 02, — 

Muscatelle . . . 100 Wine glass 15.0 140 02 — 165 
15.0 14.0 SOs 

Port. . . . . 100 Wine glass 15.0 140 03 — 165 
16.00 14.08 0:3) ee 

Sherry . . . . 100 Wine glass 15.0 80 03 — 140 
15.0 $0 03 == 

B. European: 

Bordeaux wine 

(French) - + . 100 Wine glass 10.5 20 02 — 80 
10.5 2.0 0.2 79—— 

Champagne, white,dry 100 Wine glass 11.5 10 02 — 85 


Champagne, white, 
sweet . . . . 100 Wine glass 11.0 100 02 — 420 


Claret (red), French, 
Italian or Spanish . 100 Wine glass 8.0 05 02 — 60 


Madeira wine. . . 100 Wineglass 140 3.0 02 — 4110 
Moselle wine (German) 100 Wine glass 8.5 0.5 0.2 —_ 60 


Rhine wine (German, 
like Hockheimer 
“hock’”). . . . 100 Wine glass 9.5 10 02 — 70 
9.5 4.0. 0.2 oe 
t Wines contain from 6 to 20 per cent of alcohol by weight, depending 
variety. They usually contain 0.5 to 1 per cent acidity from tartaric lactic and 
Phosphoric acids; also 0.1 to 0.2 per cent mineral salts. Additionally, they contain 


0.5 to 1 per cent of glycerine. Red wines contain 0.1 to 0.3 per cent tannin. 
— indicates negligible or absent. 
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TasLe 58.—Composition and Fuel Values of Alcoholic Beverages. 
(Continued.) 


Size of portion 


Household a 
Items. Grams. measure. Alcohol. Carb. Prot. Fat. Cal. 


Il. Wines :—(Continued.) 


Sauterne wine (French) 100 Wine glass 10.5 20 02 — 80 
10.5 20-°0,2 ~ 


Value of portion. 


Sweet and Dessert Wines: 
Malaga (Spanish) . 100 Wine glass 10.5 200 03 — #£155 
10:5°— 20:0" 0:3 — 
Marsala, Malvasia, 
Lacrime Christi 
Italian) . . . 100 #£Wine glass 12.0 50 03 — £110 
12.0 6.0 03 — 


Port wine (Portu- 
guese), Douro . 100 #£,Wine glass 15.0 6.0 03 — £130 


Sherry, Amontillado, 


Tarragona, ete. . 100 Wine glass 15.0 SOO. 120 


Tokay (Hungarian) 100 #£=Wine glass 10.0 12.0 0.3 — 120 


Vermouth (French)!. 100 Wineglass 150 10 — 110 
15.0 10 — 
Vermouth (Italian), 
Dubonnet, ete... . 100 Wine glass 18.0 12.0 — — 175 
18.0 12.00 — oo 
III. Distilled Liquors :t{ 
Absinthe (Swiss) .. 20 Cordial glass 7.0 — _- 50 
35.0 — —- — 
Akvavit (Norwegian) 20 += Cordial glass 7.0 0.2 _-_ 50 
35.0) -1.0 -- a 
Applejack . . . . 30 Brandy glass 105 — _- —- 75 
aos --- — — 
Arrac (Palm wine dis- 
trict) ee 20 = Cordial glass 70 = _-_ —_ 50 
35.0 — _— —_ 
Bacardirum . . . 30 #Brandy glass 10.5 —_ _-_ —_ 75 
35.0 — — — 
Bitters: Angostura, 
orange, Boonekamp, 
ee a ea ee 4 1 teaspoon 1.4 _ _-_ — 10 
35.0 — — —_— 
Brandy, apple .: 30 #£Brandy glass 105 — _-_ 75 
35.0 —_— _— —_ 
Brandy, apricot . . 30 Brandy glass 9.0 — _- 65 
30.0 aS —_ — 
Brandy, California . 30 Brandyglass 105 — —~— —™ 75 
3.0 —- — — 
Brandy, cherry. . 3!) Brandy glass 13.2 _ _ _ 90 
44.0 -- _— _— 
Brandy, cognac (French) 30 Brandy glass 10.5 _ _ —_ 75 
35.0 _— — — 
CER OEY Fel ®e Ses 30 Brandy glass 10.5 —— -- —- 75 
35.0 — _ _— 


Vermouth and Dubonnet contain extracts of herbs, giving them distinctive 
appre contain from 18 to 50 per cent alcohol, depending upon the variety. 
They usually contain less than 0.1 per cent fusel oils. Liquors made from high 
rectified alcohol are free of fusel oils. Esters and essential oils amount to less than 
0.2 per cent and acids less than 0.1 per cent. 

_ indicates negligible or absent. 
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Tas_e 58.—Composition and Fuel Values of Alcoholic Beverages. 
(Continued.) 


Size of portion. 


Items. 


III. Distilled Liquors: (Continued.) 


Kirschwasser . 


Liqueurs, Cordials: 
Anisettc 


Apricot brandy . 
Benedictine 
Chartreuse 

Cherry brandy 
Créme apricot 
Créme de cacao . 
Créme de menthe 
Créme de Violette 
Créme Yvette 
Curacao (orange peel) 


Kiimmel 
seed) 


(caraway 


Maraschino (cherry) 
Swedish punch 


Rum, Jamaica, Martin- 
ique 


Sloe gin . 
Vodka 
Whiskies: Bourbon 
Irish . 
Rye . 
Scotch 
IV. Miscellaneous: 
Cider, American: 
Sweet 
Fermented (hard) . 
Grenadine syrup 


Maraschino cherry juice . 


Raspberry syrup . 


20 


20 


20 


20 


— indicates negligible or absent. 


Household 
Grams. measure. 


Cordial glass 


Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 
Cordial glass 


Cordial glass 


Cordial glass 
Cordial glass 


Cordial glass 


Brandy glass 
Brandy glass 
Cordial glass 
Brandy glass 
Brandy glass 
Brandy glass 


Brandy glass 


1 cup 

Wine glass 
Cordial glass 
1 teaspoon 


Cordial glass 


Alcohol, Carb. Prot. 


A es WS Be Fad 


| 
| 


TS a ek ee 


fe Os FO We a a ae 


Value of portion. 


Fat. 
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At times, it is essential for the physician to be conversant with 
the constituents of mixed alcoholic beverages. This is particularly 
necessary for the practitioner in a large city or for one practising 
among a foreign element. ‘Table 59 presents qualitative ingredi- 
ents of the various common, mixed alcoholic beverages. Efforts 
have been made to delete purely local or fanciful mixtures or those 
of temporary vogue. 


Taste 59.—Qualitative Ingredients of Mixed Alcohol.c Beverages.* 


Cocktails: These are iced and diluted mixtures of distilled liquors with fruit juices 
or certain wines (Vermouth, etc.). 


Absinthe: Absinthe, water, syrup, Angostura bitters. 
Alexander: Gin, créme de cacao, cream. 

Applejack: Applejack, grenadine, lemon juice. 
Astoria: Gin, French vermouth, orange bitters. 
Bacardi: Bacardi rum, grenadine, lime juice. 


Brandy: Brandy, gin, Angostura bitters. 
Bronx: Gin, French or Italian vermouth, orange juice. 


Champagne: Champagne, sugar, Angostura bitters, slice of orange, lemon peel. 
Clover Club: Gin, raspberry syrup, lemon juice, egg-white. 

Daiquiri: Bacardi rum, sugar, lemon or lime juice. 

Dubonnet: Gin, Dubonnet, orange bitters. 

El Presidente: Bacardi rum, French vermouth, grenadine, Curagao. 

Gin: Gin, orange bitters. 

Grapefruit: Gin, grapefruit juice, lemon juice. 

Havana: Bacardi rum, pineapple juice. 

Ideal: Gin, Italian vermouth, maraschino, grapefruit juice. 

Jack Rose: Applejack, grenadine, lime juice. 

Jockey Club: Gin, créme de noyau, Angostura bitters, orange bitters, lemon juice. 
Manhattan: Rye whiskey, Italian vermouth, Angostura bitters. 

Martell: Martell brandy, honey, lime juice. 

Martini, Dry: Gin, French vermouth. 

Martini, Sweet: Gin, Italian vermouth, orange bitters. 

Merry Widow: Gin, French vermouth, absinthe, benedictine, Angostura bitters. 
Old-fashioned: Rye whiskey, Angostura bitters, sugar, seltzer. 

Orange Blossom: Gin, orange juice. 

Paradise: Gin, apricot brandy, orange juice. 

Perfect: Gin, French and Italian vermouth. 

Pink Lady: Applejack, gin, grenadine, lime juice, egg-white. 

Princess: Apricot brandy, sweet cream. 

Salome: Gin, French vermouth, Dubonnet. 

Sidecar: Brandy, cointreau, lime juice. 

Sloe Gin: Sloe gin, French and Italian vermouth. 

Soul Kiss: French and Italian vermouth, Dubonnet, orange juice. 

Tom and Jerry: Brandy, rum, egg, sugar. 

Whiskey Sour: Rye whiskey, sugar, lemon juice. 


Cobblers: Mixtures of wines or whiskey with fruit juices, sugar and non-alcoholic 
diluents. 

Brandy: Brandy, fruit, sugar, seltzer. 

Claret: Claret, fruit, sugar, seltzer. 

Port: Port wine, fruit, sugar, seltzer. 

_. indicates negligible or absent. 

* The compositions and fuel values of mixed alcoholic beverages necessarily vary 
greatly and are not capable of reliable analytical presentation. 
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TaBLe 59.—Qualitative Ingredients of Mixed Alcoholic Beverages. 
(Continued.) 


Cobblers :—(Continued.) 
Rhine: Rhine wine, fruit, sugar, seltzer. 
Sherry: Sherry wine, fruit, sugar, seltzer. 
Whiskey: Whiskey, fruit, sugar, seltzer. 


Collins: Mixtures of gin, fruit juices, sugar and non-alcoholic diluents. 
Tom Collins: Gin, lemon juice, sugar, seltzer. 
John Collins: Hollands gin, lemon juice, sugar, seltzer. 


Eggnogs: Mixtures of distilled liquors, eggs, milk and sugar. 


Brandy: Brandy, rum, whole egg, milk, sugar. 
Rye: Rye whiskey, whole egg, milk, sugar. 
Scotch: Scotch whiskey, whole egg, milk, sugar. 
Sherry: Sherry wine, rum, whole egg, milk, sugar. 


Fizzes: Mixtures of gin or brandy, fruit juices, eggs, sugar and non-alcoholic 
diluents. 
Brandy: Brandy, lemon juice, sugar, seltzer. 
Gin: Gin, lemon juice, sugar, seltzer. 
Golden: Gin, egg-yolk, lemon juice, sugar, seltzer. 
Grenadine: Gin, grenadine, lemon juice, sugar, milk, seltzer. 
New Orleans: Gin, egg-white, orange flower water, sugar, cream, seltzer. 
Royal: Gin, whole egg, lemon juice, sugar, seltzer. 
Silver: Gin, egg-white, lemon juice, sugar, seltzer. 
Sloe Gin: Sloe gin, lemon juice, sugar, seltzer. 


Flips: Mixtures of distilled liquors, eggs, sugar and nutmeg. 
Brandy: Brandy, whole egg, sugar, nutmeg. 
Port: Port wine, whole egg, sugar, nutmeg. 
Sherry: Sherry wine, whole egg, sugar, nutmeg. 
Whiskey: Scotch or rye whiskey, whole egg, sugar, nutmeg. 


Highballs: Mixtures of distilled liquors and non-alcoholic diluents. 
Bourbon: Bourbon whiskey, seltzer or ginger ale. 
Gin: Gin, seltzer or ginger ale. 
Rye: Rye whiskey, seltzer or ginger ale. 
Seotch: Scotch whiskey, seltzer or ginger ale. 


Rickeys: Mixtures of gin, lime juice and non-alcoholic diluents. 
Gin: Gin, lime juice, seltzer. 
Puerto Rico: Gin, grenadine, lime juice, seltzer. 
Sloe Gin: Sloe gin, lime juice, seltzer. 


Sours: Mixtures of distilled liquors, lemon juice, sugar and non-alcoholic diluents. 
Applejack: Applejack, lemon juice, sugar, seltzer. 
Bourbon: Bourbon whiskey, lemon juice, sugar, seltzer. 
Brandy: Brandy, lemon juice, sugar, seltzer. 
Gin: Gin, lemon juice, sugar, seltzer, 
Rye: Rye whiskey, lemon juice, sugar, seltzer. 
Seotch: Scotch whiskey, lemon juice, sugar, seltzer. 


Fancy Drinks: 


Horses Neck: Ginger ale, lemon peel. 

Mamie Taylor: Scotch whiskey, lime juice, ginger ale. 

Mint Julep: Bourbon whiskey, water, sugar, mint sprigs. 
Planters Punch: Jamaica rum, grenadine, Curacao, lemon juice. 
Whiskey Punch: Whiskey, water, sugar, lemon juice. 

Whiskey Smash: Whiskey, water, sugar, mint sprigs, 

White Plush: Rye whiskey, maraschino, whole egg, milk. 
Widow’s Dream: Benedictine, whole egg, cream. 


Pousse Cafes: 


Cream: Maraschino, créme de menthe, yellow ch 


Cream: Raspberry Syrup, anisette, créme Yvette 
treuse, brandy. 


artreuse, brandy. 
. yellow chartreuse, green char- 


ADDENDA 375 


TasLe 60.—Sodium and Potassium Content of Municipal Water Supplies.* 


Na K Na 
Place mg. per 100 cc Ploce mg. per 100 cc 
Aberdeen, 8. D. 20 Huntington, W. Va. 3. 0 


Albany, N. Y. 
Albuquerque, N. M. 
Allentown, Pa. 
Annapolis, Md. 
Ann Arbor, Mich. 
Atlanta, Ga. 
Augusta, Me. 
Austin, Texas 
Baltimore, Md. 
Bangor, Me. 
Baton Rouge, La. 
Beloit, Wis. 


Independence, Mo. 
Indianapolis, Ind. 
Iowa City, Iowa 
Jackson, Mich. 
Jackson, Miss. 
Jacksonville, Fla. 
Jefferson City, Mo. 
Jersey City, N. J. 
Joplin, Mo. 
Kalamazoo, Mich. 
Kansas City, Kans. 
Kansas City, Mo. 


or 


= 
RONAN NWWwWon 


_ 
CWORHOCORCOCOWHOMOHSE 
Non deed 


w 


2: 
0.2 0 
0.7 0. 
0.3 0 
0.2 0 
0.5 0 
0.2 0 
0.2 0 
0.5 0. 
0.2 0. 
OL 0. 
0.2 0. 
0.2 oe 
Billings, Mont. 0.2 Lancaster, Pa. 4 0.1 
Biloxi, Miss. 2 0.6 Lansing, Mich. 0.5 
Birmingham, Ala. 0.3 Lawrence, Kans. Oey 
Bismarck, N. D. 0.6 Lincoln, Neb. Os 
Boise, Idaho 0.3 Little Rock, Ark. 1 Ora 
Boston, Mass. 3 0.2 Los Angeles, Calif. 
Brownsville, Texas 6. 0.3 Aqueduct source 6 06 
Brownswood, Texas 2 0 4 Metropolitan source ly 0.5 
Buffalo, N. Y. 7 Ozes River source 5 0.5 
Burlington, Vt. oO 0.1 Louisville, Ky. 2 One 
Butte, Mont. 0 6 0.4 Madison, Wis. 0.4 0.2 
Camden, N. J. 09 0.3. Manchester, N. H. 0.2 Ont 
Carson City, Nev. 0.4 0.3. Marion, Ohio 76 0.7 
Charleston, S. C. 0.3 Memphis, Tenn. 2. 0.3 
Charleston, W. Va. One 0.2 Miami, Fla. 2 Ore 
Charlotte, N. C. 03 0.1 Middletown, Ohio 0.8 0.1 
Charlottesville, Va. 022 0.1 Milwaukee, Wis. 0.3 Ocl 
Cheyenne, Wyo. 0.3 0.2 Minneapolis, Minn. 0.5 0.3 
Chicago, IIl. Ons O21) Minot) N. D; 25. 0.6 
Cincinnati, Ohio Onr 0.3 Moberly, Mo. 0.3 0.2 
Cleveland, Ohio i 0.3 Montgomery, Ala. 0.8 0.1 
Columbia, 8. C. 0 4 0.2 Montpelier, Vt. 0.1 Ont 
Columbus, Ohio 5 0.6 Nashville, Tenn. 0.3 (Oye. 
Concord, N. H. Or 0.1 Newark, N. J. 0.2 [a}at 
Corpus Christi, Texas 15 0.6 New Haven, Conn. Ov (roa 
Crandall, Texas 170 ** 0.5 New Orleans, La. if 0.4 
Dallas, Texas 3 0.5 New York, N. Y. 0.3 0.2 
Dayton, Ohio On7 0.2 Oakland, Calif. 0.3 0.1 
Denver, Colo. 3 0.2 Oklahoma City, Okla. 10. 0.8 
Des Moines, Iowa 1 0.4 Olympia, Wash. 015 0.3 
Detroit, Mich. 0.3 0.1 Omaha, Neb. S 12 
Dover, Del. 2 0.5 Philadelphia, Pa. 2. 0.4 
Durham, N. C. 04 0.2 Phoenix, Ariz. i bg Ue 0.7 
El Paso, Texas v4 0.6 Pierre, S. D. 9 0.5 
Emporia, Kans. 1 0.3 Pittsburg, Pa. 6. Ord 
Eureka, Calif. 0.7 0.6 Portland, Me. 0.2 0.1 
Evansville, Ind. 2 0.5 Portland, Ore. 0.1 0.1 
Fargo, N. D. 5 0.7 Providence, R. I. 0.2 Oe 
Flint, Mich. Pe 0.2 Raleigh, N. C. 0.4 01 
Frankfort, Ky. 0.3 0.1 Reno, Nev. 0 5 0.1 
Galesburg, IIl. 30 2 Richmond, Va. 0.7 0.2 
Galveston, Texas 34 0.7 Rochester, Minn. 0 7 0 2 
Grand Forks, N. D. 6 0.4 Rochester, N. Y. 0.3 0.2 
Hamilton, Ohio 3 0.2 Rockford, Ill. 0 7 0.2 
Harrisburg, Pa. 0.2 0.1 #£Sacramento, Calif. 03 0.2 
Hartford, Conn. 0.2 0 1 Sante Fe, N. M. 0 4 0 1 
Helena, Mont. 0.3 0.2 St. Joseph, Mo. 9 0 6 
Houston, Texas 16 06 St. Louis, Mo. 5 0.5 


* Bills, C. E., McDonald, F. G., Neidermeier, W., and Schwartz, M. C., J. Am, 
Dietet. Asan., 25, 304, 1949. 


** Extreme example—this water rarely drunk, but is used for cooking. 
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Tarte 60.—Sodium and Potassium Content of Municipal Water Supplies. 


Continued 

Na K Na K 

Place mg. per 100 cc Place mg. per 100 ce 

St. Paul, Minn. 0.5 0.3 Tallahassee, Fla. 0.3 0.1 
St. Petersburg, Fla. 0.5 0.1 Tampa, Fla. 0.5 0.1 
Salem, Ore. 0.2 0.1 Texarkana, Ark. 3. 0.2 
Salt Lake City, Utah 0.8 0.2 Topeka, Kans. i 0.5 
San Angelo, Texas 5. 09 Trenton, N. J. 0.1 0.1 
San Antonio, Texas 1. ie! Tucson, Ariz. 3. 0.3 
San Diego, Calif. 5. 0.5 Tulsa, Okla. 0.3 0.4 
San Francisco, Calif. il 0.3 Disantown te: 02 0.1 
Sedalia. Mo. 03 0.2 Washington, D. C. 0.3 0.3 
Shreveport, ee 2. 01 Whittier, Calif. i 0.2 
Sioux Falls, 8. D. 1. 0.4 Wichita, Kans. 5. 0.5 
Springfield, Il. 0.8 0.3. Wilkes-Barre, Pa. 0:2 0.1 
Springfield, Mo. 0.4 0.2 Wilmington, Del. 0.8 0.1 
Syracuse, N. Y. Ove 0.1 Winona, Minn. 5: 0.4 


TasLE 61.—Sodium and Potassium Content of Representative Foods* 


Na K Na K 
Food items.** mg. per cent Food items.** mg. per cent 
All-Bran, cereal 1400 1200 Beans 
Allspice 62 680 Baked, with tomato 
Almonds, raw 3 690 sauce, canned 400 140 
Roasted in oil, salted 160 710 Dry navy 1 1300 
Anchovy paste 9800 200 Green in pods, canned 410 120 
Apples fresh 0.9 300 
Juice (sweet cider) frozen 2 110 
bottled 4 100 Lima 
June, less skin and core 0.1 (pl canned 310 210 
Mackintosh, less fresh 1 680 
skin and core 0.2 90 frozen 310 580 
Red Delicious, less Beef 
skin and core 0.3 76 Corned 1300 60 
Sauce, canned Ors 55 Dried 4300 200 
Apricots Lean, koshered, raw 1600 290 
Canned in sirup 2 65 Lean, raw 51 360 
Dried 11 1700 Beer 8 46 
Raw, with skin 06 440 Beets 
Artichokes, globe 43 430 Canned 36 120 
Asparagus Greens, fresh 130 570 
Spears, canned 410 130 Raw 110 350 
Tips, fresh 2 240 Blackberries ~ 0.2 150 
frozen 3 320 Blueberries 0.6 89 
Avocado 3 340 Bouillon cube 24,000 100 
Bacon, fried crisp 2400 390 Brain, pig 150 340 
Raw 680 110 Bran, wheat, crude 15 980 
Baking powder Brandy 3 4 
Alum type 10,000 150 Brazil nuts, raw 1 670 
Phosphate type 9000 170 Roasted in oil, salted 190 730 
Tartrate type 7300 5000 Bread 
Bananas 0.5 420 Boston brown with 
Barley, pearled 3 160 raisins 280 360 
Beans Low-sodium, 4 lab- 
Baked, Heinz, navy oratory samples 3 O4 
with pork and to- Low-sodium cinna- 
mato sauce, canned 480 210 mon roll, lab. sample 2 120 


* Bills, C. E., McDonald, F. G., 
Dietet. Assn., 25, 304, 1949. 
Analyses made on edible 
designated. 


Neidermeier, W., and Schwartz, M. C., J. Am. 


e* . 
portions of unprocessed foods except as otherwise 


| 


Se ee 


Food items .** 


Bread 
Low-sodium, 14 com- 
mercial ‘‘salt-free’’ 
breads 
Maximum 
Minimum 
Average 
Passover, see Mat- 
zoth 
Rye and wheat 
White, enriched 
Whole wheat 
Whole wheat and 
white 
Broccoli, fresh 
frozen 
Brussels sprouts, fresh 
frozen 
Butter 
Theoretical value 
based on U. S. 
aver. salt content 
of 2.5% 
4 Indiana samples 
Unsalted 
Buttermilk, cultured 
Cabbage 
Candy 
Bar, Baby Ruth 
Milky Way 
Oh Henry 
Gum drops 
Marshmallows 
Milk Chocolate 
Necco wafers 


Peppermint patty, 
Schrafft’s 
Sweet chocolate 
Cantaloupe 


Caraway seeds 
Carbonated beverages, 
see Soft drinks 
Carrots, canned 
Scraped and trim- 
med, raw 
Casein 
Acid washed 
Low-ash commercial 
Vitamin-free 
Cashew nuts, raw 
Roasted in oil, salted 
Catsup, tomato 
Catfish (fiddler), Ohio 
River 
Cauliflower buds, fresh 
Frozen 
Caviar, salmon, 
canned 
Celery 
Salt 
Seed 
Stalks, less leaves 
Cereals, dry 
Bran 
All-bran 
Crude, unsalted 
Corn flakes 


Na 
mg 


200 


2200 


28,000 
140 
110 


1400 
15 
660 


ADDENDA 
K 
per cent Food items.** 
Cereals, dry 
Farina 
Cream of Wheat, 
plain 
200 Cream of Wheat, 
72 quick cooking, 
120 enriched 
Grape-Nuts 
Pabena 
160 Pablum 
180 Rice flakes 
230 puffed 
Rolled oats 
250 Ry-Krisp 
400 Wheat 
250 Flakes 
450 Germ, malt-flavored, 
300 Zing 
Instant Ralston 
Maltex 
Muffets 
Pettijohn’s 
Puffed 
23 Shredded 
4 Wheatena 
140 Certo (pectin solution) 
230 Chard, lg. leaves 
Small leaves 
300 Cheese 
150 American Swiss 
420 Cheddar 
18 Cottage 
6 Cream, Philadelphia 
420 Process 
2 Whey, Velveeta 
Cherries 
110 Sour, frozen in sirup 
230 Sweet 
230 Dark, raw 
1400 canned in sirup 
frozen in sirup 
Light, canned in 
110 sirup 
Chestnuts 
410 Chicken, raw 
Breast meat 
4 2 Leg meat 
39 Chocolate, see also 
900 Candy 
560 Sirup, Hershey 
560 Unsweetened 
800 Cider, sweet, bottled 
Cinnamon 
330 Citron, candied 
400 Clams 
290 Cloves 
Coca-Cola 
180 Cocoa, Dutch process 
Plain, Hershey 
380 Coconut 
1400 Dry, shredded 
300 Meat 
Milk 
Cod, raw 
1200 Frozen fillets 
980 Salted, dried 
160 Cod-liver oil 


377 
Na K 
mg. per cent 
2 86 
90 84 
660 230 
640 340 
620 380 
720 180 
0.9 100 
2 340 
1500 600 
1300 320 
9 780 
1 360 
4 250 
4 300 
2 380 
4 340 
2 330 
2 380 
15 110 
210 720 
84 380 
710 100 
700 92 
290 72 
250 74 
1500 80 
1600 270 
2 78 
1 260 
0.8 res 
280 
3 55 
2 410 
78 320 
110 250 
60 130 
qd 830 
4 100 
8 200 
290 120 
180 240 
210 1000 
1 52 
57 3200 
5 1400 
16 770 
29 320 
53 190 
60 360 
400 400 
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Taste 61.—Sodium and Potassium Content of Representative Foods 


Na 
Food items.** mq. 
Coffee 
Instant, Nescafé, dry 84 
Roasted, regular, 
dry 2 
Sanka (decaffein- 
ated), dry 6 
Cookie, salt-free, Betty 
Bakerite 12 
Corn 
Flakes 660 


Meal, yellow, en- 
riched, degermin- 


ated 0 
Oil 0. 
Popcorn, popped, oiled, 3 
salted 2000 
Starch 4 
Sweet 
White, canned 200 
milk stage 0 
Yellow, canned - 210 
frozen 9 
milk stage 0 
Yellow field, dry, 5 
varieties 0 
Cowpeas, fresh shelled 2 
Crab, canned 1000 
Crackers 
Graham 710 
Ry-Krisp 1500 
Soda 1100 
Unsalted, Jewish, see 
Matzoth 
Cranberries, raw 1 
Sauce, canned 1 
Cream of tartar, the- 
oretical value of pure 1 
Cream, whipping, 32% 
fat 40 
Crisco 4 
Cucumbers, less par- 
ings 0 
Currants, red 2 
Zante, dried 22 
Curry powder 45 
Dandelion greens 76 
Dates, semi-dry, Calif. 1 
Dezxtri-Maltose, No. 1 840 
No. 2 46 
No. 3 46 
B 52 
Dextrin 14 
Dextrose 1 
Dill seed 13 
Duck, domesticated, 
raw 
Breast meat 68 
Leg meat 96 
Egg, hen’s 
White only 110 
Whole 81 
Yolk 26 


** 


designated. 


Continued 
K 
per cent Food items.** 
Eggplant, less skin 
3100 Endive, greens 
Farina, see Cereals 
1600 Figs, raw 
Canned in sirup 
2000 Dried 
Filberts (hazelnuts) 
240 Flour 
Bleached 
160 Enriched, Gold 
Medal 
Enriched, _phos- 
To 120 phated 
2 0. Buckwheat 
240 Gluten 
240 Rye, dark 
4 Self-rising 
Untreated, high-ex- 
200 traction 
3 240 Whole wheat (Gra- 
200 ham) 
190 Fruit cocktail, canned 
4 370 in sirup 
Garlic, less skin 
6 = 290 Gelatin, plain 
560 Dessert, Jell-O 
110 Gin 
330 SS z 
600 Gizzard, turkey 
120 Goose, raw 
Breast meat 
65 Leg meat 
Gooseberries, raw 
17 F 
rozen 
9 Grapes 
ae Concord, less seeds 
56 and skin 
0 Emperor, less seeds, 
with skin 
9 230 Jam 
160 Juice, Concord,sweet, 
730 bottled 
1300 Thompson, seedless, 
430 with skin 
790 Tokay, less seeds, 
160 with skin 
160 Grapefruit, fresh 
1300 Juice, sweetened, 
360 canned 
* Sections, sweetened, 
: frozen 
1000 Grape-Nuts 
Gravy flavoring, Kit- 
360 chen Bouquet 
210 Gum (chewing), spear- 
mint 
100 Halibut, raw 
100 Steak, frozen 
100 Ham, raw 


Analyses made on edible portions of unprocessed foods 


Na K 
mg. per cent 

0.9 190 

18 400 

2 190 

1 105 

34 780 

1 560 

1 86 

13 78 

1 680 

2 24 

1 860 

1500 90 

1 120 

2 290 

9 160 

6 510 

36 22 

330 210 
Out 0.3 

29 1100 
8 0.6 

58 170 

76 420 

96 420 

0.7 87 

2 150 

3 84 

4 180 

rf 78 

l 120 

4 180 

07 160 

0.5 200 

0.4 150 

5 60 

660 230 

S86 280 

22 27 

56 540 

460 500 

1100 340 
otherwise 


except as 


Food items.** 


Hash, corned beef, 
canned 
Hazelnuts (filberts) 
Heart, beef 
Turkey 
Hominy, canned 
Honey 
Horseradish, prepared 
Ice cream 
Jam, grape 
Kale, leaves and mid- 
ribs 
Kidney, beef 
Kumquat, pulp and 
rind, less seeds 
Lactalbumin 
Lactose, U.S.P. 
Lamb, raw 
Chop, lean 
Leg, lean 
Lard 
Lemon 
Peel, candied 
Fresh 
Pulp and juice 
Lentils, dry 
Lettuce, head 
Leaf 
Lime, pulp and juice 
Litchi, dried 
Liver, raw, calf 
Goose 
Pig 
Turkey 
Lobsters, boiled in tap 
water 
Lonalac, dry 
Macaroni, plain, dry 
Mace 
Maize, see Corn 
Maltex cereal, dry 
Maple sirup 
Marmalade, orange 
Matzoth 
American-style, 
salted 
Egg 
Farfel (dough balls) 
Meal 
Passover bread 
Plain 
Poppy seed 
Thin tea 
Whole wheat 
Mayonnaise 
Meat extract, favored 
Milk, cow's 
Buttermilk, cult. 
Condensed, sweet- 
ened 
Evaporated 
Fat 
Skim 
Whole dry 
Whole liquid 


ADDENDA 


Na K 
mg. per cent 
540 200 
1 560 
90 160 
69 240 
250 22 
7 10 
96 290 
100 90 
vé 78 
110 410 
210 310 
7 230 
47 69 
2 0 
98 340 
78 380 
0x3 0 
50 12 
9 360 
Oni 130 

3 1200 
12 140 
7 230 

1 100 

3 1100 
110 380 
140 230 
77 350 
51 160 
210 180 
13 1300 
1 160 
45 180 
4 250 
14 130 
13 19 
470 120 
16 160 
28 130 
4 130 

1 140 

1 160 
350 110 
2 130 
280 420 
590 25 
11,000 6000 
130 140 
140 340 
100 270 
0.4 0 
52 150 
410 1100 
50 140 
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Na K 
Food items.** mg. per cent 
Milk, goat’s 34 180 
Human (from 10 mothers. 
3 to 10 days post- 
partum) 37 68 
(from 4 mothers, 
49-77 days post- 
partum) ifs 51 
Milk, low-sodium, see 
Lonalac 
Milk, malted, dry 440 720 
Molasses, cane 80 1500 
Muffets 4 300 
Mulberries 0.7 200 
Mushrooms, canned 400 150 
Raw 5 520 
Mustard 
Greens 48 450 
Powder 3 840 
Prepared paste 1300 130 
Nectarines, less skin 2 320 
Nutmeg 14 160 
Oats, rolled, dry 2 340 
Okra, fresh 1 220 
Oleomargarine 1100 58 
Olives 
Green, pickled 2400 55 
Oil 0.2 0 
Ripe, pickled 980 23 
Stuffed, pickled 2800 55 
Onion, less tops and 
dry skin 1 130 
Orange Crush 2 100 
Oranges 
Juice, unsweetened, 
canned 05 190 
Pulp and juice 0.3 170 
Temple, pulp and 
juice 3 220 
Oysters, raw f(a 110 
Pabena, cereal, dry 640 340 
Pablum, cereal, dry 620 380 
Pancreas, pig, raw 57 240 
Paprika 82 2300 
Parsley, fresh 28 880 
Parsnips, scraped and 
trimmed, fresh 7 740 
Peaches, canned in 
sirup 5 31 
Dried 12 1100 
Frozen in sirup 3 120 
Raw, less skin 0.5 160 
Peanuts 
Butter 120 820 
Oil 0.2 0 
Raw with skin 2 720 
Roasted dry, with 
skin 2 740 
In oil, salted, with 
skin 460 700 
Pears, Bartlett 
Canned in sirup 8 52 
Raw, less skin and 
core 2 100 
Peas, canned, less liq- 
uid 270 96 
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Taste 61.—Sodium and Potassium Content of Representative Foods 


Food items.** 
Peas, Dry, split 
Fresh 
Frozen 
Pecans, raw 
Pepper (spice), black 
Red 
White 
Peppermint extract 
Peppers, green, empty 
pods 
Pepsi-Cola 
Persimmons, wild 
Pettijohn’s cereal, dry 
Pickle, dill 
Pilchard, see Sardines 
Pineapple 
Canned in sirup 
Frozen in sirup 
Juice, unsweetened, 
canned 
Raw 
Plums 
Canned in sirup 
Raw 
Polyvitamin Dispersion, 
Mead’s dry 
Pomegranate, pulp and 
juice 
Popcorn, popped 
Oiled 
and salted 
Pork, lean, raw 
salt 
Postum, cereal bever- 
age, dry 
Instant, dry 
Potatoes 
Chips 
Sweet, raw, less skin 
Canned 
White, raw, less skin 
Canned 
Poultry seasoning 
Pretzels 
Protenum, dry 
Prunes 
Canned in sirup 
Dried 
Juice, unsweetened, 
bottled 
Raw with skin 
Pumpkin, canned 
Raw, less rind and 
seeds 
Quail, raw 
Breast meat 
Leg meat 
Quince, raw, less skin 
and core 


* 


designated, 


Continued 
Na K ; 
mg. per cent Food items.** 
42 880 Rabbit, domesticated, 
1 370 raw 
100 160 Foreleg 
0.3 420 Loin 
16 880 Radishes, with skin 
46 2400 Raisins, seedless 
5 48 Zante (currants) 
0.3 5 Ralston, Instant, dry 
Raspberries, black 
06 #170 Oriental (wineberry) 
15 3] Red 
06 310 Rennet tablets, Junket 
2 380 Rhubarb, raw 
1400 200 Frozen in sirup 
Rice, dry 
Brown 
1 120 Flakes 
1 38 Polished and coated 
Puffed 
0.5 140 Vitaminized 
Oss) 210 Wild (Zizania) 
Root beer 
18 110 Royal Crown Cola 
036, "170 Rum 
Rutabaga (yellow tur- 
6 10 nip), less skin and 
tops, raw 
0.3 200 Ry-Krisp 
Sage 
3 240 Salmon, raw 
2000 240 Canned 
58 260 Salt, theoretical value 
1800 27 for pure NaCl 
Sardines 
36 1300 Herring, canned in 
(il 2200 oil 
Pilchard, canned in 
340 880 natural sauce 
4 530 Canned in tomato 
48 200 sauce 
0.8 410 Sauerkraut, canned 
350 240 Sausage 
26 840 Bologna 
1700 130 Frankfurt 
360 1100 Pork 
Scallops, frozen 
3 220 Shortening, vegetable 
6 660 Crisco 
Spry 
2 260 Shrimp, raw 
Q.7* 2i6 Sirup, chocolate, Her- 
2 240 shey 
Maple 
06 480 Sorghum 
Table, corn-and-cane, 
35 160 Karo,crystal white 
44 190 Soda, baking, theo- 
retical value for pure 
8 Rey 290 NaHCO; 


Analyses made on edible portions 


Na K 
mg. per cent 
47 370 
34 400 
9 260 

21 720 
22 730 

1 360 
0.3 190 
0.9 170 
0.5 130 
38,000 36 
1 70 

2 160 

9 150 
720 180 
2 130 
0.9 100 

4 170 

vi 220 

8 0 

5 2 

Z 3 

5 260 
1500 600 
20 670 
48 410 
540 300 
39,342 0 
510 560 
760 260 
400 320 
630 140 
1300 230 
1100 220 
740 140 
150 420 
4 0 
0.4 0 
140 220 
60 130 
14 130 
21 600 
68 4 
27,373 0 


of unprocessed foods except as otherwise 


Food items.** 
Soft drinks 
Carbonated water 
Canada Dry 
Made with Spark- 
let COz capsule 


and distilled 
water 
White Rock 
Coca Cola 


Ginger Ale 
Lemon-lime soda 
Orange Crush 
Pepsi-Cola 
Royal Crown Cola 
Root beer 
Sorghum sirup 
Soup, canned, diluted 
as served 
Beef 
Tomato 
Vegetable 
Soybeans, dry 
Flour, solvent ex- 
tracted 
Spaghetti, . 
roni 
Spinach 
Canned 
Frozen 
Raw 
Spry 
Squash, raw 
Acorn, less rind and 


see Maca- 


seeds 
Hubbard, less rind 
and seeds 


White summer, less 
rind, with seeds 
Yellow summer, less 
rind, with seeds 
Squash, cooked, frozen 
Starch, corn 
Strawberries, raw 
Frozen, sweetened 
Sugar, light brown 
White 
Sweetbreads, see Pan- 
creas and Thymus 
Tangerines 
Juice, 
canned 
Pulp and juice 
Tapioca, dry 
Tea, India-Ceylon-Ja- 
va blend, dry 
Thyme 
Thymus, beef, raw 


sweetened, 


Na 


—" 
Forman nNt Orr o 


bo 


to 


96 


ADDENDA 


K 
per cent 


0.6 


Food items.** 


Tobacco, 
Spark Plug 
Tomatoes 
Canned 
Catsup 
Juice, canned 
Raw, with skin 
Tongue, beef, raw 
Tripe, pickled 
Tuna, canned 
Turkey, raw 
Breast meat 
Leg meat 
Turmeric 
Turnip, raw 
Leaves 
White, less skin and 
top 
Yellow (rutabaga), 
less skin and top 
Vanilla extract 
Veal, lean, raw 
Vinegar, cider 
Distilled 
Walnuts, raw 
Black 
English 
Watermelon, pinkmeat 
Wheat 
Beeswing 
most coats) 
Bran, crude 
Flakes (cereal) 
Germ, crude 
Malt-flavored, 
Zing 
Puffed 
Shredded 
Winter, scoured 4 
samples 
Wheatena, cereal, dry 
Whiskey, blended 
Bonded 
Wine, port 
Sauterne 
Wineberry 
raspberry) 
Worcestershire sauce 
Yeast, compressed 
Debittered, brewer’s, 
dry 
Primary 
dry 
Maximum 
Minimum 
Average 
Zwieback 


chewing, 


(outer- 


(oriental 


cultured, 


Na 
mg. 


1600 


37 


Nok oO 


_ 


OoOnw COrmreu 


OF OCW tl 
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K 
per cent 


1800 


130 
800 
230 
230 
260 

19 
240 


320 
310 
2700 


440 
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Teeth, effect of fluorine on, 159 
Theobromine, 187 
Theophylline, 187 
Thiamine, 12, 14, 15, 16, 35, 195, 242, 
280-285, 288, 292, 296, 297, 313- 
318, 352, 353 
formula of, 360 
Threonine, 179, 180, 184, 185, 294 
‘“'Thrice-cooked””’ vegetables, 157 
Thymidine, 298 
Thymine, 298 
Thyroxine, 179, 182, 276 
Tissue water, 198 
Tocopherols, 194, 296, 306ff, 350 
formula of, 360 
Toxisterol, 304 
Trehalose, 161 
Tricarboxylie acid cycle, 36 
Tryptophan, 179, 180, 182, 
289, 291, 359 
Tuberin, 154, 178, 185 
Twilight blindness, 286 


184, 185, 
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Tyrosine, 36, 179, 180, 182, 184, 295, 
296, 359 


UNAVAILABLE carbohydrate, 169-177 
iron, 237-239 
phosphorus, 235-237 

Urea, 179, 183 

Urie acid, 186 

‘Universal vitamin, 360 


V 
Vaccenic acid, 360 
Valine, 179, 180, 184, 185 
Vegetables, carbohydrates in, 164-168 
classification of, 154-156 
coefficient of digestion of, 181 
Vinegar, effect on foods, 159, 321 
Visual purple, 277, 359, 361 
Vitamin antagonisms, 275, 276, 277, 
295, 310, 350, 351,353, 356, 357, 360 
conservation, 349 
inter-relationships, 279, 310 
requirements, 12-15, 16 
tables, 312, 315, 317, 319, 323, 325- 
328, 331-349 
Vitamin A, 12, 14, 274-280, 286, 311- 
313, 350, 352, 355, 356, 357 
Vitamin B complex, 280, 361-362 
Vitamin B;. See Thiamine. 
Vitamin By. See Riboflavin. 
Vitamin B,;. See Pyridoxine. 
Vitamin By», 297-298 
Vitamin C. See Ascorbic acid. 
Vitamin D, 13-15, 299, 303-306, 324, 
352, 354, 362 
Vitamin E, 274, 279, 296, 306-308, 309, 
324, 352, 354, 355 
Vitamin F, 363 
Vitamin G, 363 
Vitamin H, 363 
Vitamin I, 363 
Vitamin J. 363 
Vitamin K, 15, 307, 308-310, 363-364 
Vitamin L, 364 
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Vitamin M, 364 

Vitamin P, 352, 355, 364 
Vitamin U, 364 

Vitamin X, 364 

Vitamins, discussion of, 274-324 
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Water, cooking, 158-159 
discussion of, 197-200 
muscle, 197 
relation to cholesterol, 193 
requirement, 15 ; 
retention, 197, 277 

Water-less cooking, 158 

Waxes, 194 

Week, food intake for, 16 

Weight tables, 20-34 

Wheat germ, 308, 364 

Wines, 366, 370 

Women, weight tables for, 24, 34 

Wounds, healing of, 301 


X 


XANTHOPHYLL, 279, 364 
Xanthopterin, 298 
Xanthosis cutis, 276, 364 
Xerophthalmia, 277, 364 
Xylase, 161 
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YARDSTICK, nutritional, 13-15 
Year, food intake for, 17 

Yeast, vitamins in, 285, 315, 316 
Yellow enzyme, 285, 288, 355, 364 


Z 


ZEAXANTHIN, 364 
Zein, 178, 183, 259 
Zine, 233 
Zwitterion, 179 
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